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B oniHouieHuit deyxSyKeemibix Kodoo. Kodoo nitiKOG u dpy- 
eiLx coKpaufeHuu cm. ((HojiCHeHufi k KodoM it C0KpQiqenufisi», 
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^ (54) Title: METHOD FOR CONTROFFING FLUX OF ELECTROMAGNET AND AN EFiriROMAGNI'T I'OR 

s CARRYING OUT SAD METHOD (VARIANTS) 

= (54) HaiBaHHe H3o6pcTeMiia: CIIOCOH VriPAB/lEHH^l MAPHHTHblM IIOTOKOM D/li: KTPOMAFI IHTA M 

^ 3JIEKTP0MAr'HHT. PEAJlM3yK>UlMH CI lOCOB (BAPM AHTW) 

(57) Abstract: The group of inventions relates to magnetic systems, 
. = in particular to a method for controlling the flux of electromagnet 
= and to the structural design of an electromagnet which is used for 
^= carrying out said method. The inventive structures of the 

electromagnet can be mainly used for electromechanical actuating 

devices and comprise a magnetic coil provided with a composite 

magnetic core made at least partially of hard-magnetic material and 

provided at least with one air gap. The novelty of the invention lies 

in that the composite magnetic core is embodied in such a way that it 
?H has at least two stable magnetic states, said magnetic core has each 
•<J said state (the air gap being minimised) as a result of the action of 

control current pulses supplied to the magnetic coil winding and 
fs| having different (opposite) polarities, respectively. The specified 

values of the magnetic flux correspond to the stable stales of the 
g magnetic core of the electromagnet when it is devoid of electric 

current in the magnetic coil winding thereof. Said invention makes it 
O possible to essentially increase the efficiency of the electromagnet by 
fT) increasing the attractive and holding forces thereof, improving the 
O mass and dimensional characteristics and the operational safety 
^ thereof, and also by energy saving and extending the functional 
^ capabilities of said structural design of the inventive electromagnet 
^ which uses the inventive method for controlling the magnetic flux. 
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(57) Pejiepar: BadBJieHHaJi rpynna H3o6pcTeHHR othochtcb k MarHHTHUM cHcrcMaM^ a HMeHHo k cnoco6y 
ynpaBJieHHii MarHHTHbiM dotokom anexTpoMarHHTa, a raxiKe k KOHcrpyKUHsiM dJiexTpoManiKTa. 
peanM3>iou]HM aroT cnoco6. 

npejino}KeHHbie KOHcrpyKUHH sneiopoMarHKra npeAHasHaMeHU jinti Hcnoni>30BaHHii 
npcHMyuiecTBCHHo B HcnoJiHHTejibHUX ycTpoflcTBax 3;iexTpOMexaHHKK h coiiepsKaT KaryiUKy 
HaMarHHSHBaHHR c cocrasHbiM MarHHTonpoBOAOM, BunonHeKHbiM, no MeHbuiefl Mepe, HacTHMHo h3 
MarHHTOTBcpAoro MarepMajia h, no MCHbuieA Mepe, c oahhm B03AyuiHbiM sasopoM. 

HoBHSHa K3o6peTeHHJi aauiioMaeTCfl b tom, hto cocraBHOfi niarHHTonpoBOA BbinoAKeH TaKHM 
o6pa30M, HTO KMeeT» no MCHbuieff Mepc, ABa ycToftHHBux coctouhmx HaMarHH<ieHHOCTK, b Ka)KAoe H3 
KOTopwx (nocne MHHKMK3auHH B03AyiiiHoro 3a3opa) OH nonaAacT b peayAbiaTC BOSAeRcTBMs 
ynpaBAAioiuHX MMnyAbcoB aneicrpKHecKoro TOKa. cooTBercTBCKHO, pa3HoA (npoTHBonoAOXcHofi) 
nonapMOCTH noAaaaeMux b oGMOTxy KatyuiKH HaMarHHHHBaHHX. 

YcToftKHBUM cocTOflHH^ MaTHHTonpoBOAa 3AeKTpOMarHKTa cooTBtTCTByiOT onpeACACHHue 
3HaMeHMa MarHHTHoro noroxa 6e3 npoTexaHHs dAejcrpHMecxoro Toxa no oSmotkc KaryuiKM 
KaMarHHHHBaHHa. 

3to o6ecne<iHBaeT TexHHwecxHft peayAbraT, 3aKAK>HaK>tKHficfl b cymecraeKHOM noBuiucHHH 
3(|>4^KTHBK0CTH dAexTpoMBTHHTa 3a CHCT noBbiuieHHR npHTfirHBaK)mero H yAepiKKBaiomero ycHAHfi 
3;ieicTpoMarHHTa, cymccTBCHHoro yAyniucHHa Macco-ra6apHTHux xapairrcpHCTHK, noBwuJCHH« 
5e30TKa3HOCTH B pa5oTe» >^ Taxixe 3a chct c6epe)KeHHSi 3neKTp03HcprHH m, xpoMc xoro. 3a cmct 

paCUIHpeHHR (|)yKKUHOHaAbHbPC B03M09KR0CTeft 3JieiCTp0MarKHTa npeAA0)lceHH0fi KOHCTpyXUHH, 

ncnoAb3viouieti npeAnoxteHHbiA cnoco6 ynpaaneHM n MantHTHUM noroxoM. 
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CnOCOB ynPABJIEHHH MArHHTHWM nOTOKOM 3JIEKTPOIVIArHWTA 
H 3JIEKTP0MArHHT, FEAJIHSYIOmHH CHOCOB (BAPHAHTBI) 

Fpynna H3o6peTeHHH othochtc5I k MarHHXHbiM CHCTCMaM, a hmchho k cnoco6y ynpaBJieHHH 
MarHHTHbiM noTOKOM 3JieKTpoMarHHTa, a xaicHce k KOHcrpyKUHHM sjieiapoMarHHTa, 
peajiioyiomKx otot cnoco6. 

npeOT0)KeHHa5i rpynna H3o6peTeHHS mohcct 6Brni HcnojiMOBana npeHMymecTBCHHO b 
HcnoJiHHxejiBHbix ycrpoHCTBax BJieicrpoMexaHiiKH, b nacTHOCTH, b MarHHXHWX nycKaTCJi^x, 
KOHTaKTopax H BaKyyMHBix nepeKJnOHaxenHX, sanopHbix ycrpoficxBax juisi 6noKHpoBaHH« 
3aMK0B ceft^oB, aBTOMo6HJiea, ABepeH h T.n. ycrpoHCXBax c uentK) npe^OTBpameHHH 
HecHHKiiHOHHpoBaHHoro npoHHKHOBCHHJi, a xaK^KC b o6roHHHX My^^xax, My4)xax cuenjieHHH, 

T0pM03HBIX MeXaHH3MaX H npOHHX KOHCTpyKUHHX. 

B yKasaHHBix KOHCxpyKiiHKx 3neKxpoMarHHX, BBinonHHionmH ^yHKUHio 
3JieKxpoMexaHHHecKoro npHBO^a, co/iepjKHx Kaxymxy HaMarHUHHBaHHK Ha MarHHXonpoBOzie h3 
(|>eppoMarHHTHoro Maxepnajia, no MCHsmefi Mepe, c oahhm BOS^ymnbiM saaopoM. HpH no^ane 
HanpK^eHHK na o6MOTKy KaxyuiKH HaMarHHHHBaHH^ (i)eppoMarHHXHoro Maxepnajia 
MarHHXonpoBOAa BoaGyKAacMsiH b MarHHXonpoBO^te MaranxHbiH noxoK npHXHrHsaex 

nOOTH^KHblfl HKOpB. IlpH CHHXHH HanpH)KeHHfl C o6mOXKH KaxyUIKH HaMarHHHHBaHHH 

MarHHXHSiH noxoK HCHe3aex, BCJie^cxBHe Hero HCHe3aex npHxaraBaiomee 5iKopt ycHJine, h aoR 
neflcxBHeM B03BpaxH0fi npyTKHHBi HKopb B03Bpamaexca B nepBOHananbHoe nojro)KeHHe. 

HsBecxeH cnoco6 ynpaBJieHH^i MarHHXHbiM noxoKOM 3JieKxpoMarHPixa c pejiefiHofi xhtoboh 
xapaKxepHCXHKoB, onpeiiejineMOH ycxofiHHBbiMH ypoBKWMH 3HaHeHHH MarHHXHorp noxoKa b 
MarHHXonpoBO^e, BbinojiHCHHOM, no MCHbuie Mepe, HacxHHHO H3 MarHHXoxBepfloro MaxepHana 
H. no MeHbuiefi Mepe. c oahhm B03ZiyuiHbiM sasopOM, nyxeM noiiann ynpaBJiHioiUHX HMnyjibcoB 
3neKxpHHecKoro xoKa b o5MOXKy KaxyuiKH HaMar^iHHHBaHHH c B03M0HCH0CXbK) nojiyneHKH 
npHxnrHBaiomero ycuJiHH nonBHHCHoii nacxH MarHHXonpoBOZia - aKopa sncKxpoMarHHxa - cm.. 
HanpHMep, DE Xs 19639545 A| ox 18.12.1997 r.. sa^iBHxejib ICON AG PRAZISIONSTECINIC 

III- 

3AMEHHI0mHH JIHCT (IIPABHJIO 26) 
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HsBecTHbifl cnoco6 HeitocraTOHHo 34)({)eKTHBeH. 3to CBHsaHO c tcm, hto npH 
ynpasneHHH MarHHTHbLM noxoKOM a MarHHTonposoiie, corjiacHo cnoco5y. He o6ecneHHBaioT 
3aMbiKaHHa MarHHTHOii uenn MarHHXonpoBOiia 3jieicTpoMarHHTa, a 4)HKcauHK). ero noasHHCHofi 

naCTH - HKOpH B KpafiHHX nOJlOHCeHHHX OCymeCTBilHKlT MexaHHHeCKHM nyTCM, T.e. c 

HcnojiB30BaHHeM MexaHHHecKHX cpeACTB, a hmchho c noMOiUbio Hcnonb30BaHHa 
noAnpy>KHHeHHSix ko;ii>uom uiapHKOs, nonaiiaKDmHx b cooTBercTByioiuHe KOJisuesbie KaHasKH 
B KOHeMHbix noAOKCHHKx noABH>KHOH HacTH MarHHTonpoBOjta 3JieKTpoMarHHTa. PeayjibTaxoM 
3xoro 5iBJiHexcH cpaBHHxenbHO He^iocxaxoHHan 3KcnjTyaxauH0HHaH HaAencHOCXb H3-3a 
noBbiiueHHoro MexaHHHecKoro HSHOca, hxo cnocoGcxByex nosbimeHHio BeponxHOCXH oxKasoB b 
pa6oxe h CHH}KeHHK) Hapa6oxKH na oxKaa, orpaHHHHBaex aejiHHHHy xHroBoro h 
npHxarHBaiomero ycHjiiw. 

KpoMe xoro, H3BecxHbiH cnoco5 He o5ecneHHBaex MHHHMHsauHH B03^[yiiiHoro sasopa h, 
cooTBexcxseHHO, 3aMbiKaHHH MaxKHXHOH uenn MarHHXonpoBo;ia. 

HaH6ojiee 6jih3KHM no xexHHHecKofi cyrn h flOcxaraeMOMy pesyjiBxaxy k samjieaHOMy 
cnoco6y aBJMexca cnoco6 ynpasjieHM MarnHXHbiM noxoKOM aJicKxpoMarKHxa c pejiefinoS 
xaroBofi xapaKxepwcxHKoa, onpeaejuieMofi ycxofiHHBbiMH ypoBH^n SHaneHHa MarHHXHoro 
noxoKa B MarHHXOnpoBO^te, BbinojineHHOM, no MCHbiiiefi Mepe, HacxHHHO H3 MarHHXOXBepAoro 
Maxepaaiia h, no MCHsniefi Mepe, oothm Bos^tyniHSiM saaopoM, nyxcM noj^anH ynpaBJwiomHx 
HMnyjibcoB 3JieKxpHHecKoro xoKa b o6MoxKy Kaxynnoi HaMarHKHHsaHM c B03MO)KHocxbK) 
nonyqeHiw npaxaniBaiomero ycHJiHH nojOBHxcHofi nacxH MarHHxonpoBo;ia - aKopa 
sneKxpoMaTHHxa - cm., HanpHMep, CBponeHCKHH naxeax EP 0794540 Ai ox 10,09.1997 r„ 
saKBHxejiB HARTING KGaA, CNJK. TW 2 CNURB nPOTOTHn [2]. 

B HSBecxHOM cnoco6e ynpaBjieHiw MaraHXHbiM hoxokom 3JieKxpoMarHHxa qacxHMHo 
ycxpaHCHM yKasaHHbie Bbime HewcxaxKH, BcneacxBHC nero hxo oh o6ecneHHBaex 6ojiee 
BbicoKyK) 3KcnjiyaxauH0HHyK) HaaoKHocxb. OimaKo 3(t)(t)eKXHBH0cxb HSBecxHoro cnoco6a 
npoAOjixcaex ocxaaaxbCH cpaBHHxeJibHO HewcxaxoHHoft H3-3a cpaBHHxejibHO ne/iocxaxoHHbix 
^yHKUHOHajibHbix B03M0)KH0cxei! 3;ieKxpoMarHHxa. 3xo CBasaHO c xeM, hxo HSBecxHbifi cnoco5 
xaKxce He o6ecneHHBaex saMbncaHHH MaraHXHoii uenn MarHHXonpoBOAa sjicKxpoMarnHxa 
BcneiicxBHe nocxoaHHoro HanHHHH B03AyiiiHoro sasopa b MarnHXHOft uenw MarHHxonpoBOAa. 
KpoMe xoro, HSBecxHbifi cnoco6 He MOHcex xaKHce o6ecneHHXb bo3.n[0>khocxw 
nepcMarHHHHBaHHH, pa3MarHHHHBaHH5! MarHHXOXBepiioro Maxepnajia MarHHXonpoBOjia hjih 
HHoro Ha Hero BOS^eScxBHii npH HSMCHeKHH MarHHXHoro noxoKa b MarHHxonpoao;ie, 
cosAaBacMoro KaxyuiKOH HaMarHHHHBanHH. 
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HaBecTCH 3jieTpoMarHHT HcnojiHHTejibHoro ycxpoHCTBa, npeHMymecrseHHo MarHHXHoro 
npHBoaa, KoxopwH BsinojiHeH b suae, no MeHbuieR Mepe, o;ihoh KaxyuiKu HaMarHHHHBaHHa Ha 
cocxaBHOM MarHHxonpoBOfle c HenoiiBH^HbiM cxaxopoM, noiXBH^HWM 5iKopeM H, no MeHsuiefl 
Mepe, c oiiHHM BOBiiyiuHMM 3a3opoM, npH 3X0M, no MCHbuieH Mepe, Hacxb MarHHxonpoBoaa 
BbinojiHeHa b BHAe BcxasKH h3 MarHHXOTsepwro MaxepHana c B03Mo>KHocxbio ynpaBneHHa 
MarHHXHbiM noxoKOM B MarHHxonpoBoj[ie nyxeM ero nepeMarHHHHsaHHH 3a cnex noaanH 
KpaxKOBpeMeHHbix pasHonojiHpHbix HMnyjibcoB xoKa a o6MOXKy KaxyuiKH HaMarHHMHBaHHH - 
CM., HanpHMep, DE Jfs 19639545 A| ox 18.12.1997 r, 3aHBnxejib ICON AG 
PRAZISIONSTECINIC [3]. 

HsBecxHbiH 3JieKxpoMarHHx He o6eciieHHBaex saMKHyxoH MexaruiHHecKOH KOHCxpyxuHH, 
BCJieflcxBHe Hero ero 34)4)eKXHBHocxb CHH^cena 3a cnex ^ocxaxoHHO bwcokhx MarHHXHbix 
noxoKOB pacceaHHH, a xaicMce BecbMa SHanfixejibHbix 3axpax MarHHXHCH 3HeprHH b BosAyuiHOM 
3a3ope. KpoMe xoro, KOHcxpyKmw HssecxHoro 3JieicxpoMarHHTa He o6jiaAaeT cbohcxbom 
"MarHHXHoa naMiiTH" (3;iecb h ;iajiee no xeKcxy xepMHH "MarHHXHaa naM^b" HcnojibsoBan juisi 
noHCHeHHii cnoco6HOCTH cocxaBHoro MannrronpoBo^a aKKyMyjiHpoBaxb MarHHXHyio 3HeprHio 
Ha ypoBHe MarHHXHoro noxoKa, co3AaHHoro Kaxynncoii HaMa^HHHIIBaHH5^). 

HsBecxeH xaKjKe aJieKxpoMaraHT aJieKxpoMarHHXHoro npHBOAa HcnoraHxenbHoro 
ycxpoHcxBa, npeHMymecxBeHHO MarnHXHoro npHBO^ia, Koxopbift BbinojiHeH b BH^e, no 
MCHbuieH Mepe, o/^hoh KaxyiuKH HaMarHHHHBaHHH Ha cocxaBHOM MarHHxonpoBO/ie c 
Heno;iBH>KHbiM cxaxopoM, noziBH)KHbiM HKopeM H, no MeHbuiefi Mepe, c oothm B03flyuiHbiM 
3a3opoM, npH 3X0M, no MeHbinefi Mepe, nacxb MarHHxonpoBOfla BbinojiHena b bh^c BcxaBKH h3 
MaxHHxoxBep^ioro Maxepwajia c B03Mp3KHocxbio ynpaBjicHiw MarnHXHbiM noxoKOM b 
MarHHXonpoBOAe nyxeM ero nepeMarHHHHBaHHJi 3a cnex noAanH KpaxKOBpeMCHKbix 
pasHonojiHpHbix HMnyjibcoB xoKa b o6MOXKy KaxyuiKH HaMarHHMHBaHHH - cm., nanpHMep, 
esponeflcKHH naxeHX HP 0794540 Ai ox 10.09.1997 r. 3aaBHxenb HARTING KGaA, CNJK, 
TW2CNIJRB[41. 

B H3BecxHofi KOHcxpyKUHH yKasaHHOXO 3JieKxpoMarHHxa nacxb 5iKopH BbinoJiHena h3 
MarHHXoxBepjioro Maxepnana. OjinaKO axox cocxaBHofl MarHHxonpoBOii H3BecxHoro 
3-ieKxpoMarHHxa He o6ecneHHBaex 3aMKHyxoH uenn MarnnxonpoBOiia H3-3a HajiHHHH 
nonuiHnHHKa CKO-ibacenHH Me^ciiy HKopew h KpbiuiKofi, a xaKMce HajiHMHH acjieiicxBHe 3xoro 
nocxoHHHoro B03iiyuiHoro 3a3opa a MarnnxonpoBOjie. KpoMe xoro, 34)4>eKXHBH0cxb H3BecxHoro 
3JieKxpoMarHHxa ne/iocxaxoHHa H3-3a xoro, hxo BcxaBKa h3 nocxoKHHoro MarHHxa, 
Hcnojib30BaHHa5i a ero MarnnxonpoaoAe, ycxanoBjieHa co cxporofi opueHxauHeR ero 
MarHHXHbix noJiK)coB, a HMenno "S" h "N", hxo BbDwaaex "npHJinnaHHe" HKopn k njiomaaKe na 
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ilOHblUIKe UHJIHHilpa. BcJieilCTBHe 3TOrO, a XaKyKC H3-3a HajIHHHH, KpOtVie Toro, 

napajuiejibHoft bctbh MarHHTonpOBo;ia m MarHHTOMHncoro MaxepHajia, npoxo;i5imeH nepe^ 
cepeiiHHy nocTOHHHoro MarHHxa - NiarHHTHOft BcraBKH KOJimeBOfi 4>opMbi, MarHHTOTBepiiwfi 
MaTepHan ero MarHHTonposojia He nepeMarHHHHBaercx, T,e. He pa3MarHHHHBaeTCH. h 
BCJieiicTBHe 3Toro Boo6me hc noABepraerca KaKOMy-jiH6o ynpasjiHioineMy B03;ieHCTBHK) na 
MarHHTOTBepjiBia MarepHan co CTopoHW KaxyiUKH HaMarHHHHBaHH^, nocKOJibKy MarHHTHWH 
noTOK, C03;iaBaeMbift KaxyiUKOH HaMarHHHHBaHHH, npoxoAHx b MarHHTonpoBo;ie no nyrw 
HaHMeHbiuero MarHHTHoro conpoTHB/icHH^, a hmchho no nym HaH6ojibijjeH warHHTHofi 
npoBOAHMOCTH, KOTopoH oGjiaaacT napajiJie/ibHaii serBb h3 MarHHTOMHrKoro Maxepnajia. 
Bcjie^tcxBHC 3xoro MarHHxonpoBo;i HSBCCxHoro 3JieKxpoMarHHxa hc o6jiaaaex cbohcxbom 
"o6HyjieHiw" MarHHXHoro noxoKa b MarHHXonpoBo^^e (s^ecb h Aanee no xcKCxy onHcanH^i 
H3o6pexeHHH ~ xepMHH "o6HyjieHHe" Hcnojib3yexcH oth cjiynaeB, Kor;^a MarHHXHbiH noxoK 
paBCH HyjiK), x.e. ajih cjiynaeB 0=0). Hhsimh cjiOBaMH, npn oxcyxcxBHH HMnyjibca xoKa b 
o6MOXKe KaxyiUKH HaMarHHHHBaHH^ sejiH^Ha MainHXHoro noxoKa b cocxaBHOM 
MarHHxonpoBOAe HSBecxHoro aneKxpoMarHHxa HCAOCxaxoHHa Ann o6ecneHeHHii Heo6xoflHMoR 
cHJibi npHXHTHBamiH no;iBiDKHoro HKop^, nocKOJibKy npHXHrHBaiomee ycHJiHe b hsbccxhom 
3JieKxpoMarHHxe cooxBercxByex ycHJiHio, co3^^aBaeMOMy npocxBiM 6HnoMpHBiM nocxoHHHBiM 
MarHHxoM. A oxnycKaHHe snaopsi ox /toHtniiKa, x.e. B03Bpax KKopa, o6ecneraBaexca nyxcM 
co3AaHHH KaxymKOH HaMarHHHHBaHHa ManraxHoro noxoKa o6parHofi, x.e. npoxHBonoJio>KHofi, 
HanpaBJieHHOcxH, KOxopsiH KOMnencapyex MaraHXHbifi noxoK, nocroaHHO C03;iaBaeMMB 
MarHHxoxeep^joK BcxaBKofi. TeM caMbiM, HSsecxHOMy " ajieKxpoManiHxy npHcymn xaKHe 
HeAOCxaxKH, KaK cpaBHHxejiSHO cjiaSoe y;iep)KHBaiomee ycHJiHe, HeAOCxaTOHHaa najjesKHOcxb 
npH 3KcnJiyaxauHH, He;iocxaxoHHaH (t>yHKUH0Hajn>H0CXb. 

HaHSoJiee 6jih3khm no xexHanecKofi cymaocxH h ;^ocxHraeMOMy pesyjibxaxy k 
3aHBJieHHOMy ycxpoficxsy ranjiexcH H3BecxHbi{i[ sJieKxpoMarHHx ajieicrpoMarHHXHoro npHBo^a 
HcnojiHHxejibHoro ycxpoftcxsa, npeHMymecxseHHO MarHHXHoro npHBo^a, Koxopwft BbinojineH b 
BHiie, no NieHbineH Mepe, ootoS KaxyuiKH HaMarHHHHBaHHa na cocxaBHOM MarHHXonpoBOAe c 
HenoABHHCHbiM cxaxopoM, noABH^HbiM HKopeM H, no MeHbmeK Mepe, c oahhm B03iiymHbiM 
3a3opoM, npH 3X0M, no MCHbuieji Mepe, nacxb MarHHXonpoBOZia BbinojiHena b burq BcxaBKH h3 
MarHHxoxBepAoro MaxepHana c B03MO>KHocxbK) ynpaBJieHHH MarHHXHWM noxoKOM b 
MarHHTonpoBOAC nyxcM ero nepeMarHHHHBanHH 3a cnex noAa^H xpaxKOBpeMenHbix 
pa3HonoJiHpHbix HMnyjibcoB xoKa b o5MoxKy KaxyuiKH aaMarHHHHBaHHH - cm., nanpHMep. 
Me>KAyHapojXHyK) sa^iBKy PCT/UAOO/00005 HOIF 7/16, 7/124, E05B 47/02, ox 03.02.2000 r., 
3a«BHxejib Ba6HH H C. - IIPOTOTHn [5]. 
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B ynoMaHyroft KOHCTpyKUHH nacTHMHO ycTpaHCHw yKaaaHHwe Bbime HCiiocTaTKH. 
O^HaKo ee 34)<t)eKTHBH0CTt HeflOcraxoHHa BCJieacTBHe Toro, hto BcxaBKa h3 MarHHTOTBepxcoro 
NiaTepHaia paaMemena Ha nonBHHCHOii nacTH MarHHTonposoaa, x.e. Ha HKope. B cbh3H c 3thm 
npH nepe.MemeHHH 5iKopfl co BcraBKoft h3 MarHHTOTBepzioro MaxepHana oTHocHxejibHO bhtkob 
oSmotkh KaryuiKH HaMarHHHHBaHH>! ona HHAyuHpyex e o6MOTKe B3aHM0HH;iyKUHH. 
co34aK)myio B MarHHTonpoBOAC sneicrpoMarHHTa MarHHTHbiii hotok, HanpaB/ienHbifi HaBCTpeny 
ocHOBHOMy, T.e. ynpaBJiHiomeMy, noTOKy, cos^aaHOMy axofi 5Ke o6motkoh. ripH 3tom seKTopa 
yKaaaHHbix hotokob npaKTHHecKH paeHW no BenHTOHe, xoth h cOTHHyrbi no 4)a3e. Bcne;icTBHe 
3Toro CHH)KaeTCH pesyjibXHpyiomaH MarHHXO>aBH>K)'ma^ cHJia (;ianee no xeKcxy - MJ^C) h 
co3AaBaeMoe MarHHXHofi BCxasKOH . npHx^rHBaiomee ycHJiHe. TaKHM o6pa30M, 
3KcnJiyaxauH0HHaK 3(^4^eKXHBHocxb hsbccxhoh KOHcxpyicuHH 3JieKxpoMarHHxa npaKXHnecKH 
HeBejiHKa. KpoMe xoro, nejiocxaTKOM hsbccthoh KOHCxpyKiiHH ^BJinexcH to, hto yKaaaHHaji 

3JXC BSaHMOHHAyKIIHH HC JISlQT BOSMO^HOCXH oGecnCHHTb HHCXOXy BBIKJnOHeHHa MarHHXHOil 
CHCTCMEI SJieKXpOMarHHXa, T.K. npH OTKJUOHeHHH H BOSBpaxe HKOpa B HCXOAHOe nOJTO>KeHHe 

BcxaBKa H3 MarHHTOXBepAoro MaxepHajia, ABHranct oxHocHxejibHo bhxkob oSecxoHeHHofi 
KaxyuiKH HaMarHHHHBaHHK, HHflyiiHpyex b oGMOxKe KaxymKH ajieicxpHHecKHii xok h 
HaMarHHHHBaexcH caMa, x.e. He nojiHocxBio "o6HyjwexcH", hxo momccx Bbissaxb 
HecaHKUHOHHpoBaHHoe npHXHrHsaHHe aKopa. 

B ocHOBy AaHHoro H3o6pexeHm! nocxaBnena sajana noBbmieHHa aKcnJiyaxauHOHHOfl 
a^c^eKXHBHocxH nocpeACTBOM cHHXceHM 3Hepro3axpax, nocpeAcxBOM noBbnueHiw naAOKHOCXH 
sa cHcx coKpameHHfl oxKasoB h yBejiBraeHHH Hapa6oxKH aa oxKas, nocpeACXBOM yAynmeKHH 
Macco-ra6apHXHBix noKasaxejieiij a xaoce nocpcAcxBOM noBMUieHHa ^^y^KUHOHajiBHOCXH 
3AeKxpoMarHHxa, x.e, pacumpeHHH ero <|)yHKUHOHaji&Hbix B03Mo»cHocxeii. 

riocxaBJieHHaa b H3o6pexeHHH saAana pemeHa xeM, hxo b HsaecxHOM cnocoSe ynpasAeKHH 
MarHHXHbiM noxoKOM 3JieKxpoMarHHxa c peneiiHofi xaroBoft xapaKxepHCXHKofi, onpeAexweMoa 

yCXOftHHBblMH ypOBHHMH 3Ha4eHH0 MaTHHXHOrO HOXOKa B COCXaBHOM MarHMXonpoBOAe, 

Koxopbifi no MCHbuieft Niepe HacxHHHO BbinonHen h3 MarHHXoxBepAoro waxepHana h. no 
MCHbrneR Mepe, c oahhm BOSAyuiHbiM sasopoNU nyxeM uojxqhh ynpaBJiaioiuHX HMnyjibcoB 
sneKxpHHecKoro xoKa b o6MoxKy KaxyuiKH HaMarHHHHBaHHa c B03M0)KH0CXbK5 no-nyneHHA 
npHXHrHBaiomero ycHHHH noABHHCHOfi nacxH MarnHxonpoBOAa sjicKxpoMarHHxa, corjiacHO 
ii3o6peTeHiiiO, Hcnojibsywx MarHHXOxaepAbiH Maxepnaji, o6jiaAaiomHa cboFicxbom coxpan^ixb, 
no MeHbiuefi Mepe, ABa ycxoSHHSbix cocxohhhm naMarHHHeHHOCXH, a b Kanecxae ynpaBJiafomHx 
HMnyjibcoB 3AeKxpoxoKa b oSMOXKy HaMarHHHHBaHHH cocxaBHoro MarHHXonpoBOAa 
3;ieKxpoMarHHxa noAaHDx, no MeHbUiefi Mepe, AB,a KpaxKOBpeMennbix Hivinyjibca, npn oxom npH 
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noiiaHe nepaoro HMnyjisca o6ecneHHBaK)T 3aM£>iKaHHe MarHHTHofl uenH MarHHXonpoBo^ca 

H MHHHMH3aUHK> CfO MarHHTHOfO COnpOTHBJieHHfl 3a CHeT MHHHMH3aUHH B03nyiuHoro 3a3opa 

MarHHTonpoBOiia c nocjTeAyK>meH MaKCHMHsauHCH MarHHTHoro noTOKa b MarHHxonpoBoae h 
ero nepexoAOM b oaho h3 ycxofiHHBsix coctohhhh, xapaicrepHsyeMbix MaKCHsia-isHbiM 
3HaHeHHeM MarHHTHoro noxoKa b MarHHTonpoBOAe, cooTBercTByHDUxnM 3HeprHH 
ynpasnjiiomero HMnyntcHoro B03AeHCTBH«, c bosmomchoctlk) npe6biBaHHH cocTaBHoro 
MarHHTonpoBo>aa sneKxpoMarHHTa b 3T0m ycxofiHHBOM cocxohhhh h oGecrreHeHHeM ero 
yuepHCHBaiomero ycHJtHK ao noAanH zipyroro ynpaBJWioinero HMnyjibca 3neKxpoxoKa, 
3HeprexHMecKaji xapaKxepHcxHKa Koxoporo no BejiHHHHe nocxaxoHHa ajih nepeaoAa 
MarHHxonpoBOna a Apyroe ycroHTOBoe cocroJiHHe, xapaKxepHsyeMoe Apyroft, 
cooxBcxcxByiomefi cMy, aejiHHHHofl MaraHXHoro noxoKa h Apyrofi, cooxBexcxsyiomeH CMy, 
BejiHHHHoil yAep^aaiomero ycHJiH^. 

IIocTaBJieHHax sa^ana pemena xanace xeM, hxo no^any nepsoro ynpaaJiMiomero HMnyjitca 
xoKa B o6MOXKy KaxyiuKH HaMarHH^HBaHKH c nocjieAyiomeii MaKCHMHsauHeH MarHHXHoro 
noxoKa B cocxaBHOM MarHHXonpoBOAe ocyntecxBJiHK)x ao MHHHMHaauHH BOSAyuiHoro sasopa, a 
xaioKe H xeM, hxo yKasaHHyio noAany nepaoro ynpaaJiaiomero HMnyjibca xoKa a o6MOXKy 
KaxyinKH HaMarnHHuaaHH^ c nocneAyK)meii MaKCKMHsamfeS MarHHXHoro noxoKa b cocxasHOM 
MaxHHxonpoBOAe ocyuxecxsjiAiox nocjie MHHHMHsaqHii BOSAyniHoro aaaopa. 

HocxaBJieHHaH a H3o6pexeHHH saAana pemcHa h xcm, hxo BejiiraiHy ynpaaJiHiomero 
MarHHXHoro noxoKa b cocxaanoM MaxHHxonpoBOAe 3JieKxpoMarHHxa sa cnex nepaoro 
ynpaajiHiomero HMnyjiBca 3neKxpoxoKa b oGmoxkc KaxymkH HaMarHHHHBaHH» 3JieKxpoMarHHxa 
AO saMbncaHHH MarHHXHoii uenn MarHHxonpoBOAa oGecne^Haaipx Ha yposne ee onxHManbHoro 
3HaHeHHH, Heo6xoAHMoro AiiH co3AaHHH npHXHTHBaiomero ycHJuw sjieicxpoMarHHxa, h 
noAAepxcHBaiox ero na 3xom ypoane ao JiHKBimauHH BOSAyuiHoro sasopa h HaMapHHHMaaHwi 
Maxepaana MarHHXonpoaoAa, nocjie nero CHHMaiox sneKxpHHecKoe HMnyjibCHoe HanpH/KeHHe c 
o5moxkh KaxyuiKH HaMarHHHHBaHHH, a yAep^KHaaiomee ycHjine 3JieKxpoMarHHxa ooecneHHaaiox 
3a CHex "MarHHXHofi naMaxH" Maxepnana cocxaaHoro MarHHXonpoBOAa c B03M0H<H0cxbio 
nojiyKeHHH npH 3xom yAep)KHBaiomero ycHjiHH, BCAHHHHa KOxoporo cocxaajiaex F < 0,98Fmax * 
fAe Fmax - MaKCHMaribHoe 3HaHeHHe MarHHXHoro noxoKa, cosAasaeMoro o5MOXKOfi KaxyuiKH 

HaMarHHMHBaHHH. 

FIocxaBjieHHyK) 3aAaHy pemaK5x eme h xcm, hxo HeooxoAHMyio MomHOCTb ynpaBJiKioiuHX 
HMnynbcoB c B03M0)KH0cxbfo o6ecne4eHH5i Heo6xoAHMoro ycHJira 3JieKxp0MarHnxa 
o5ecneHHBaiox 3a cnex H3MeHeHHH napaMexpoa ynpaajifliomHx HMnyjibCOB, Bbi6HpaeMbix h3 
pflAa, cocxoamero h3 aMnjiHxyAW HMnyjisca, ero AJiHxejibHocxH, ero (t)opMbi, hx K0M6HHauHH. 
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KpoMe Toro, laAany, nocTaBJicHHyio b H3o6peTeHHH, peuiaiOT TeM, hto b o6MOTKy 
KaxyuiKH HaMarHHHHBaHHH noiiaiOT BTopoH ynpaBJi5!iomHii HMnyjibC TOKa c hhoh. 
3HepreTHHecK0H xapaKTepHCTHKOft b cpaBHCHMH c xapaKxepHCTHKoft nepBoro ynpasnsiiomero 
HNinyjibca h o5ecneHHBaK)T nepexo/i MarHHXonpoBOAa b oiiHO h3 Apyrax ycTOHHHBbix 

COCTOJIHHH - TpeXbe yCTOftHHBOe COCTOHHHe, xapaKTepH3yeM0e COOTBCTCTByiOmeH BejlHHHHOR 

MarHHTHoro noxoKa b cocTaBHOM MarHHXonpoBOiie h cooTBexcxByKDmeH BejiHHHHoH 
yiiep>KHBafomero ycHJiHH. 

3a/iaMy peuiaiox eme h xcm, hxo o6ecneHHBaiox nepexo/i MarHHXonpoBo;ia b ycxoHHHBoe 
cocxoHHHe, xapaKxepHsyeMoe BejiHHHHOH MarHHXHoro noxoKa b MarHHxonpoBOAe, pasHOH 
Hyjipo, nyxeM nojxaHu b o6MOXKy Kaxyiui^H HaMarHHHHaaHHK ynpaBJiHKDmero HMnyjibca xoKa, 
o5ecne4HBaK)mero nanp^eHHOCXb MarHnxHoro nojia b MarHHxonpoBOi^e, paBHyio 

KOapUHXHBHOH CHJie Ha KpHBOfi HaMaTHHHHBaHHH, H COOXBCXCXByiOmyiO BeJIHMHHy 

yaepMCHBaiomero ycmnia. 

IlpH 3T0M OOTHM H3 yCTOHHHBbDC COCXOflHHH COCXaBHOrO MaTHHXOnpOBOAa HBJI^eXCH CFO 

HCxoOToe cocxoHHHe, xapaKxepH3yeMoe ManiHXHbiM noxoKOM, BejiHHHHa Koxoporo paBHa 
HcxoOTOMy SHaqeHHK), H cooTBexcTByiomHM CMy SHaqeHHeM yiiep»CHBaiomero ycHJiHji. 

IlpH 3X0M sa^any pemaiox xaKMce tcm,. hxo oGecneqHBaiox Moumocxb Pi Bxoporo 
ynpaBJWiomero HMnyjibca xoKa npoxHBonoJiOHHOii noJwpHocxH b 24-5 pas MCHBiue MomHOcxH 
nojiapHOcxH Pi nepBoro ynpaBJiaiomero HMnyjibca xoKa npaMofi norapHOCXH h cocxannaex Pi = 



A J^JIHxenbHOCTH ti nepBoro ynpaBjiHiomero HMnyjibca 3JieKxpoxoKa npHMofi nonapHocxH h, 
cooxBexcxBeHHO, tz BXoporo ynpaBJiaiomero HMnyjibca o6paxHOH noJwpHOCxH b o5MOXKe 
KaxyuiKH HaMarHHHHBaHHX h, cooxBexcxBeHHO, flJiHxejibHocxH HMnyjibcoB MarHHXHoro noxoKa 
B cocxaBHOM MarHHxonpoBOfle 3JieKxpoMarHHxa o6ecneHHBaK)x xaKofi BenHMHHbi, Koxopaa He 
npcBbiuiaex BenHHHHM yxpoeHHofi nocxo^HHOft BpeMCHH x nepexoAHoro npbuecca fljw Maccbi 
no/lBH^HOH nacxH MarHHXonpoBOfla, x.e. t| < 3t h ti ^ 3t, rae x - nocxoaHHaa BpcMCHH 
nepexoAHoro npouecca. 

B KanecxBe nepBoro ynpaBJWiomero HMnynbca 3neicxpoxoKa b ooMOXKy KaxyuiKH 
HaMarHHHHBaHHK MO/Kex 5brrb no:iaH HMnynbc b BH;ie cepHH nepviojiHHecKHx MojiynnpoBaHHbix 
HNiny-ibcoB, aMnjiHxyiia h/hjih orHSaiomaH Koxopbix Hapacxaex ox HyjieBoro 3HaHeHH5i. 

B KanecxBe BXoporo ynpaBnJiiomero HMnynbca aiieKxpoxoKa b ooMOXKy KaxyuiKH 
HaMarHHHHBaHHH MO>Kex 6brrb noAan HMnyjibc b BHue cepHH nepHO^HMecKHX Mony/inpoBaHHbix 
HMnyjibCOB. aNinnHxy^a h/hjih orH5aioiJua;i Koxopbix 3axyxaex no Hyjieaoro 3HaMeHHH. 



(2^5)P2. 
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KpoMe Toro, nocTaBJieHHan b H3o6peTeHHH aaaana peuicHa tcm, hto b hsbccthom 
3neKTpoMarHHTe 3JieKTpoMarHHTHoro npHBOiia HcnoJiHHTejibHoro ycxpoftcTBa, Bbino/iHCHHOM b 
BHue. no MeHbuieH Mepe, oahok KaryiuKH HaMarHHHHBaHHH Ha cocxaBHOM MarHHXonpoBOAe c 

Heno;iBH-yKHbIM CXaXOpOM, nOZlBH)KHblM HKOpeM H, no MeHbUiefl Mepe, C OJIKHM B03AyUIHbIM 

3a3opoM, npH 3X0M, no MeHbtueH Mepe, nacxb MarHHxonpoBOna BbinortHeHa b snae BcxasKn h3 
MarHHxoxBepiioro MaxepHajia c B03M0^H0CXbK> ynpaBJieHHH MarHHXHbiM noxoKOM b 
MarHHxonpoBo;ie nyxeM ero nepeMarHHHHBaHHH 3a cnex no^aHH KpaxKOBpcMeHHbix 
paaHonojiJipHbix HMnynbcoe xoKa b o6MoxKy KaxyuiKH HaMarHHHHBaHHii, corjiacHO 
H3o6peTeHHio» MarHHTonpoBOA BSinoJiHeH c BOSMO^HOcxbK) 3aMbiKaHH5i MarHHXHoro noxoKa 
npH MHHHMH3auHH B03flyuiHoro 3a3opa BCJie^cTBHe BOSBpaxHO-nocxynaxejibHoro nHHeHHoro 
nepeMemcHHH HKopn, npH 3T0M cxaTop BSinoJiHCH b bhac njiocKoro ocHOBaHHJi c saKpenjicHHoft 
Ha HeM, no MeHBUiefi Mepe, oOToii BCxaBKoft H3 MarHHxoTBepAoro MarepHajia, a «Kopb 
BbinojiHCH B BHAe cxajTBHofi ruiacxHHbi, no MCHbrnefi Mepe, c AsyMK cxep5KHaMH, 
npHKpenneHHfciMH k neii TopuaMH. 

3jieKxpoMarHHT AonoJiHHTejibHO CHaSxceH npepbisaTejieM xoKa b oGmoxkc KaxyuiKH, 
BbinonneHHOM a BHAe HopMaribHo saMKHyxBix KOHTaicroB, BKjnoHeHHSDc nocneAOBaTCABHO b 
uenb nHxaHHK o6motkh KaxynncH HaMaraHHHBaHHa h CHaS^cenHBix nepeKjnoHaxejieM 

KOHXaKXOB, C BBinOJIHeHHBIM B aCHXpe OCHOBaHHH OXBepCXHeM AJW npOXOMCASHM 

nepeKJiioHaxejw KOHxaKXOB, npH 3T0m HKopb CHaS^eH xojiKaxejieM KOHxaKXOB, KOxopwH 
npHKpenjieH k aKopio h cHa6»ceH BosepaxHOH npyjKHHofi. 

JIjisi HSMeHeHHH AJiHTejiBHocTH HMHyjibca xoKa B oGMOXKe KaxyuiKH HaMarHHHHSaHHH H 
BK/iiOHeHHH h/hjih BBiKjnoHeHHH 3JieKXpOMarHHxa npepbiBaxejib xoKa AonoJiHHxejibHO CHa6>KeH 
HopMBJibHo pasoMKHyxbiMH KOHxaKxaMH, Koxopwe BKniOHeHM nocneAOBaxcjibHO B uent 
nwxaHHa o6moxkh KaxymxH HaMarHHHHBanHH, a nepeKJUonaxejiB kohxbkxob BbinoJineH b bhac 
xoxiKaxena, Koxopfcifi cbohm BepxHHM xopuoM McecxKO cB5i3aH c HKOpeM, npH 3X0M B ueHxpe 
ocHOBaHHJi BbinonHCHO oxBepcxHe ajih nepeKjnonaxejiH KonxaKxoB. 

OocxaBJieHHaH b H3o6pexeHHH 3aAaHa peuiena h xcm, hxo axopb BbinojineH b bhac 
nnacxHHbi n-o6pa3Hori b npoAOJibHOM cenenHH 4>opMbi, k Koxopofi cbohmh xopuaMH 
npHKpenneHbi GoKOBbie cxep^HH, a cxaxop - b c^opMC SpycKa, CHa6>KeHHoro BCxaBKOfi H3 
MarHHxoxsepzioro MaxepHaiia. 

nocxasneHHa^i b H3o6pexeHHH saAana peuiCHa h xcm, ^rro MarHHxonpoBOA Bbino-iHeH s 
BHAe AByx n/iacxHH, no MeHbuiefi Mepe, AByx cxep^KHefl h, no MeHbtueH Mepe, oahoh BcxaBKH h3 
MarHHxoxsepAoro MaxepHajia, npw 3xom HKopb BbinoJiHen n-o6pa3HOH b npoAonbHOM ceneHHH 
(l)opMbi B BHAe OAHOH H3 njiacxHH H AByx cxep>KHeH, npHKpenjieHHbix k hch xopuaMH, a cxaxop - 
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B BHiie BTopoH njiacTHHsi, K KOTopoM npHxpenncHa, no MeHbuiefi Mepe, oana 
BcrasKa h3 MarHHTOTsepAoro MaiepHajia. 

riocTaBJieHHa^i b H3o5peTeHHH saiiana peiuena xaK/Ke tcm, hto MarHHTonpoBOii sbrnOjiHeH b 
BH/ie Asyx njiacTHH, k oiiHofi h3 Koxopsix npHKpenjieHa, no MCHbiueH Mepe, oiiHa BCxaBKa W3 
MarHHTOTBepAoro MaxepHana, h, no MeHbuieH Mepe, xpex cxep/KHefl, npHKpenjieHHbix 

BepXHHMH XOpuaMH KO BXOpOH, CB06OAHOH, nnaCXHHe C oSpaSOBaHHeM 5IK0pH lI[-06pa3H0H B 

npoaonbHOM ceneHHH 4)opMbi h c B03M0}KH0CXbK) saMWKaHHH MarHHXHOH uenH npH 
MHHHMH3auHK BOSiiyuiHoro sasopa. 

BaasLHa, peuiCHa xaoce h tcm, hto AKopb sbinoJiHeH IIl-o6pa3HO& a npoziOAbHOM cenenHd 
4>opMbi, npH 3T0M, no MeHbineii Mepe, use KaxyiuKH HaMarHHHHBaHHH pasMcmeHsi 
npeAnoHTKTejiBHO na KpaiiHHx crepxcH^ sKopn c bosmo^hoctsk) cozjiaKVist corjiacoeaHHbix 

MarHHTHHX nOTOKOB B qeHTpaJIBHOM crepHCHC. 

Sa^ana pemena h tcm, hto MarHHTonpoao^t wnonHHxejibHo CHa65KeH KaxyuiKaMH 
HaMarHHHHBaHHH, pasMemcHHWMH Ha Bcex crepMCHHx axopn, a o6MOTKa ootoS hx hhx 

BKJUOHeHa BCTpeHHO C ApyrHMH 06M0TKaMH KaTyUICK HaMaFHHHHBaHM. 

Sajiana TaK^e pemena TeM, hto MarHHTonpoaoji /tononHHxejibHO CHa6«eH KaxyuiKofi 
HaMarHHHHBaHHH, pasMemeHHoa na ueHipajiBHOM crepacHe, o6MOTKa Koxopoii BKJiioHeHa 
BCTpeHHO c o6MOTKaMH KaTymeK HaManmHHaaHHH, paaMemeHHWx na Kpafimix crepMCHHX. 

KpoMe Toro, nocTaajieHHyio b H3o6peTeHHH sa^any pemaiOT xeM, hto a HsaecTHOM 
3JieKTpoMarHHTe aneicrpoMarHHTHoro npHBOjDca HcnoJiHHxejBbHOro ycxpoScTBa, BbinojiHCHHOM b 
BKCte, no MeHbinefi Mepe, OOTofi KaxyuiKH HaMarHHHHBaHHH na cocxaBHOM MarHHTonpoBo;te c 
Henoj!^H»CHbiM cxaxopoM, noABH^biM ^opeM, H, no MeHbrnen Mepe, c o;[(hhm BOSji^yuiHbiM 
3a3opoM, npH 3T0M, no MeHbiueH Mepe, nacTb MarHKxonpoBOAa BbinoJiHeHa a aiiae acxaaKH h3 
MarHHXoxaepjioro MaxepHajia c aosMoacHocxbio ynpaajieHiw MarHHXHbiM noxoKOM b 
MarHHXonpoBOfle nyxeM ero nepeMarHHHHaaHHH sa cnex noaaHH KpaxKoapeMeHHbix 
pa3Honoji5ipHbix HMnyjibCOB xoKa a o6MOXKy KaxyuiKH HaMarHHHdaaHHn^ corjiacHO 
inoSpexeHHio, MarHHXonpoBo;i BbinonneH c B03MO>KHocxbK> saMbiKaHHH MarHwxHoro noxoKa 
npH MHHHMPi3auHH B03>EiyiiiH6ro 3a30pa BCJiencxBHe B03BpaxHO-nocxynaxejibHoro nepeMemeHUH 
HKop5i no Jiyre, npeHMymecxseHHo 0Kpy>KH0cxH, h npn 3xom co;iep>KHX Kopnyc. BbinonHeHHbiH 
B cJ)opMe HHCKa, Ha KoxopoM pasMemena, no MeHbuiefi Mepe, ojim MarnHXHan CHCxeMa, b c^opMe 
cerMCHxa, npeHMymecxBeHHO Kpyrosoro, b KOXopoM BbinojiHea Kanaji-nas c KoaKCwanbHO 
pa3MemeHHbiMH no ziyre OKpy)KHOcxH, KaxyiuKa HaMarHHHHBaHHH pasMemeHa b Kopnyce, a 
HKopb pa3MemeH a KaHajie-nase h BbinojiHen b bhac cHa6>KeHHoro iiiJiJinKoR h B03BpaxHori 
npy>KMH0fi cxep^icHJi, HsroxoBncHHoro no cl)opMe nasa c B03MO>KH0cxbio B03BpaxH0- 
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nocTynaxenbHoro nepcMemeHH^i no nyr^ oKpy>KHOCTH b hcm, npw 3tom BcrasKa hi 
MarHHTOTBepjioro MaxepHajia ycxaHOBJieHa Ha ahc Kanajia-naaa h npHKpen/ieHa k ero cxcHKe, 
opxoroHa.ibHOH HanpaBxieHHK) nepeMemeHHH HKopa h orpaHUHHsaiomeH 3xo ero nepeMemcHHe. 

KpoMe xoro, nocxaBJiCHHa^ b H3o6pexeHHH aaaana peiuena h xcm. hxo b yKasaHHOM 
H3BecxH0M 3AeKxpoMarHHxe 3JieKxpoMarHHXHoro npHBona HcnojiHHxejitHoro ycxpoflcxBa, 
BsmonHeHHOM b bhac, no MeHbuiefi Mepe, oahoh KaxyuiKH HaMarHHMHBaHHH Ha cocxaBHOM 
MarHHXonpoBOJie c HenoABH^KHbiM cxaxopoM, noABH>KHsrM jiKopeM, h, no MCHbuieH Mepe, c 
oflHHM B03iiyuiHbiM 3a3opoM, npH 3X0M, no MeHsiuefl Mepe, Hacxb MarHHxonpoBozia BbinojiHCHa 
B BHAe BcxaBKH H3 MarHHxoTBepAoro Maxepnajia c B03MO)iCHocxbK) ynpaBJieHHH MarHHXHWM 
noTOKOM B MarHHTonpoBOjie nyrcM nepeMarHHHHsaHHH MarHHxonpoBOfla sa chct noAaHH ;iByx 

KpaXKOBpeMCHKblX paSHOnOJIHpHblX HMnyJISCOB TOKa B 06M0TKy KaxyuiKH HaMarHHHHBaHHH, 

coriiacHo H3o6peTeHHio, MarHHTonpoBOA BbmojiHeH c BOSMO^HOcxbio saMbncaHKH MarHHTHoro 
noTOKa npH MHHHMuaaqHH BOSjGjymHoro sasopa BCJicAcxBHe BosBpaTHo-nocxynaTenbHoro 
jiHHewHoro nepcMemeHKUi HKopx oTHOcurejitHD craxopa, cxaxop BbmonHeH b bhac nojioro 
cxaKana, npeHMymecxBCHHo uHjmiuipinecKoro, CHa6»ceHHoro, no MeHBUiefi Mepe, oothm 
cxepHCHeM, Hacxb KOToporo BMnonaeHa h3 MarHHXoxBep^oro MaxepHaJia h KoxopbiK oj^khm 
CBOHM xopuoM npHKpcnjieH K AHHmy cxaKana, a ;ipyroii ero xopeu BbmonneH b oahoh 
luiocKocTH c xopuoM uHJiHHflpa, iipH 3X0M, xio MeHbiuefi Mcpc, o^Ha H3 KaxymcK 
HaMarHHHHBaHHJi oxBaxbisaex cxepMcenb, a «KOpb pasMemen cnapyxcH cxaKana h BbmonneH b 
BMfle nJiacxHHM c BOSMOMcnocxbio saMbncaHH)! MarHHTHOH uena npn MHHHMHsauHH 
BOSAyuiHoro sasopa BcnejicxBHe nepeMemennH HKopn oxnocHxeJibHO cxaxopa. 

B KanecxBc noiiBHMCHoro HKopn Moryx 6brrb HcnojibsoBanbi KOHcxpyKXHBHbie 3JieMeHXbi 
MexajuionoMa hhh rpysa. 

IlocxaBneHHaH b H3o6pexeHHH aa^ana peraena xaK»ce h xcm, hxo b yxasaHHOM HSBecxnoM 
3neKxpoMarHHxe 3JieKxpoMarHHXHoro npHBO^a HcnojiHHxejibHoro ycxpoficxBa, BbinoJiHeHHOM b 
BMe, no MeHbuiefi Mepe, omoPi KaxyuiKH HaMaruHHHBaHHH aa cocxasHOM MarnnxonpoBOjie c 
HenoiiBH>KHbiM cxaxopoM, noflBH>KHbiM HKopeM, H, no MeHbuiefi Mepe, c ojihhm BosayiuHbiM 
3a3opoM. npH 3X0M. no MCHbiuefi Mepe. nacxb MarHHxonpoBozia BbinojiHena b BHjie BCxaBKH h3 
NtaPHHXoxBepzioro Maxepwana c B03MO>KHocxbK) ynpasneHHR MarnHXHbiM noxoKOM b 
MarHHxonpoBOiie nyxeM nepeMarHHHHBaHHJi MarHHXonpoBOAa 3a cnex no/iaMH 
KpaxKOBpeMeHHbix pa3Hono;i«pHbix HMnyjibcoB xoKa b o5MOXKy KaxyuiKH HaMarHHMHBaHHH, 
corjiacHO inoOpexeHHW, MarnHxonpoBOA BbinonneH c BOSMo^KHocxbio 3aMMKaHH« MarHHXHoro 

noxoKa npH MHHWMHsauHH B03ZiyuiHoro sasopa BCjie^cxBHe BpamaxeJibHoro nepeMemeHH^i 
HKopH oxHOCHxejibHO cxaxopa, npn 3X0M cxaxop MarHHXonpoBOj^a BbinonHCH b bhac cxaicana. 
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CHa5>KeHHoro. no MeHbiueri Mepe. oahum CTep)KHe\L nacTi, KOToporo BbinonHena »3 
.viarHHTOTBepAoro MarepHajia h KoxopwH oothm cbohm TopuoM npHKpenjieH k AHHuiy cxaKaHa. 
a apyroft ero xopeu BbinoraeH a OiiHori njrocKOCXH c xopuoM UHjiHHapa. npn 3xom, no 
.vieHbiueR .viepe, OAHa h3 KajyuieK HaMarHHHHsaHiw oxsaxbiBaex cxepnceHb, HKopb paiMeiueH 
CHapy^^H cxaxaHa h BbinoJiHCH b bhac nJiacxHHbi c B03M0>KH0cxbK) saMWKaHHH cxaKana 
KpwuiKofi, o6pa30BaHHa o6T>eMHo-3aMKHyxoa MarHHXonpoBOiwmea KOHcxpyKUHH "cxaKan- 

KpWlUKa" H C BOSMOHCHOCXbW HSMCHeHHa MOMCHXa CHHW XpCHHH MCiKJiy HKOpCM H CXaXOpOM. 

riocxaBneHHaH b H3o6pexeHHH sajiana peuiena xaKxce xeM, hxo b yKasaHHOM hsbccxhom 
3neKxpoMarHHxe ancKxpoMaraHXHoro npHBO^a HcnoJiHHxensHoro ycxpoKcxBa, BbinonHeHHOM b 
BH/ie, no MCHbuiea Mepe, omovL KaxyuiKH HaMarHHHHBaHHfl.Ha cocxbbhom MarHHXonpoBOiie c 

HenOABHHCHHM CXaXOpOM, n0ZJBH5KHbIM flKOpCM, H, nO MCHbUiefi Mepe, C OilHHM B03AyiUHbIM 

sasopoM, npH 3Xom, no MCHbuiefi Mepe, nacxb MarHHXonpoBOfla BbmoJtHeHa b Bime BCxasKH ro 
warHHXOXBepAoro MaxepaaJia c BOSMoacHOCTbio ynpaBJieHiM MarHHXHWM hoxokom b 
MaxHHXonpoBOAe nyxcM nepeMaxHHHHBaHHa ManraxonpoBOAa 3a cnex no^aHH 
KpaxKOBpeMeHHSix pasHonojwpHbix HMnyjibcoB xoKa b o6MOXKy Kaxyimoi HaMarHH^BaHHH, 

COrJiaCHO H306peTeHHIO, MarHHXOnpOBOA BBmOJIHCH C BOSMOHCHOCXblO SaMHKaHHH MarHHXHoro 

noxoKa npH mkhkmhsbuhh B03;iymHoro sasopa BcneACXBHe BOSspaxHO-nocxynaxeJiSHOFo 
jiHHeiiHoro h/hjih BpamaxejisHoro nepcMemeHHa KKopn oxHocHxejibHO cxaxopa, npH 3xom 
cxaxop MarHHxonpoBOAa BbinoJiHeH b bhac cxaxaHa, bo sHyxpeHHefi nonocxH Koxoporo 
KoaKCHajibHo pasMemena KaxyuiKa HaMarHHHHBaHHH h oto KOXoporo BwnojiHeHO b mut 
BcxaBKH H3 MarHHxoxBcpwro MaxepHBJia, a HKopB BbuionHeH b Bvuit KpbiuiKH cxaKaHa, 
npHKpenjieHHofi k xopuy cxep)KH«, KoaKcaaJibHO pasMemeHHoro bo BHyxpeHHefl nonocxw 
KaxyuiKH, npH 3X0m MarnaxonpoBOA BbinojiHen c bosmomchocxbio saMbucaKHJi cxaKana KpbiiUKoft 
c oflHOBpeMeHHbiM KacaHHCM CBo6oOTbiM xopuoM cxep5KHa AHa cxaKaHa, c o6pa30BaHHeM 
o5teMHO-3aMKHyxoH MarHHxonpoBOflamea KOHCxpyKUHH "cxaKan - KpMuiKa - cxepMcenb - jxho 
cxaKana". 

nocxaBiieHHa^i b H3o6pexeHHH saflana peuiena xaK^e h xcm, hxo mo cxaKaaa BbinojiHeHHoe 
H3 MarHHxoxBepnoro Maxepnajia c npocjioHKOH h3 MarHHXOMHPKoro MaxepHana c Hapy^cHofi 
cxopoHbi cxaKaHa c B03M0>KH0cxbK) ysenHHeHMH njiomaAH ceneHHK jina cxaKawa 
nepneHilHKyjiHpHoro HanpasjieHHio MarHHXHoro noxoKa. 

FIocxaBJieHHaH b H3o6pexeHHH 3aiiaHa peuieaa h xeM, hxo aho cxaKana, no KpafiHeft Mepe, 

HaCXHHHO BbinOHHeHO B BH^e BCXaBKH H3 MarHHXOMHPKOrO NiaxepnaJia C B03M0>KH0CXblO 
HlMeHCHHH CHilbl XpCHHH JlKOpH OXHOCHXCJIbHO CXBXOpa. 

V 
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HaKOHeu. nocTasneHHa;! b HsoopereHHH lajiana peujena tcm. kto, no KpafiHefi Niepe. 
KacTHHHo CTCHKM cxaKaHa BbinojiHCHbi H3 MarHHTOTBcpAoro MaxepHana, a HKopt BbinonHeH c 

B03M0>KH0CTbtO BMHeHHOrO BOSBpaTHO-nOCTynaTCnbHOrO nepeMemeHHH H C B03M0/KH0CTbK) 
HlMeHCHMH MOMeHXa CH/Tbl TpeHHH OTHOCHTCjlbHO CTaXOpa. 

TaKoe BbinojiHCHHe H3o5pexeHHH o6ecne4HBaex noBbiuieHHe 3Kcn;iyaxamioHHofi 
3(J)(J)eKXHBH0cxH nocpczicxBOM cHH)KeHHH 3Hepro3axpax, nocpeACXBOM noBbcmeHHH Haiie>KHOcxH 
3a cnex coKpameHHH oxKasoB h yBeJiHHeHH5i Hapa6oxKH na oxKas, nocpe>acxBOM yjiyHuieHH^i 
Macco-ra6apHTHbix noKaaaxe/iefi, a xaioKe nocpeACXBOM noBbiiueaHH ({)yHKUHOHajibHOCXH 
3JieKxpoMarHHxa, T.e. paciUHpeHHH ero (|)yHKUHOHajibHbix BOSMOHHocxeii. 

KpaTKoe onHcaHHe $Hryp nepxeHceH 

B AajibHeHiueM 3aHBJieHHaH rpynna H3o6pexeHHH HJinwcxpHpyexcH 4)HrypaMH HepxoKefi. 
Ha Koxopbix cxeMaxHHecKH oxo6pa)KeHbi: 

Ohf. 1 - 3KBHBajieHXHaH cxeMa MarHHXHOH uenH cocxasHoro MarHHxonpoBOAa sansJieHHoro 
3JieKxpoMarHHxa; 

(Dhf. 2 ~ BpeMeHHbie jatHarpaMMbi napaMexpoB, xapaKxepnayiomHX npoueccbi b sa^iBJieHHOM 
sneKxpoMarHHxe c cocxasHBiM MarHHXonpoBOAOM; 

cDar. 3 - cxeMaxHHHBie KpHBbie HaMarHHTOBaHM h 3Hepro3axpax Ha HaMarHH^HBaHHe 
MarHHxoxBep/lbix MaxepHajiOB cocxasHoro MarHHXonpoBOAa 3aHBJieHHoro 3jieKxpoMarHHxa, a 
HMCHHO RJisi cnjiaBOB: IOH13flK24 no;^ HOMepoM 31, K)H15AK25BA nofl HOMepoM 32, 
IOHAK35T5BA no^t HOMepoM 33, 28CA250 (FeBa) xiojx HOMepoM 34, KCn37A (SmCo) no;i 
HOMepoM 35 H NdFeB noji HOMepoM 36; 

Ohp. 4 - xa6jiHua ajieKxpoMarHHXHBix cboAcxb MarHHxoxBepAoro m MarHHXOMHrKoro 
waxepHajiOB cocxaBHoro MarHHxonpoBoaa; 

Ohf. 5-8 - 3JieKxpoMarHHx c MHorocxep^KHCBbiM cocxaBHbiM MarHHxonpoBOflOM h 
jiHHefiHbiM B03BpaxHO-nocxynaxejibHbiM nepeMemcHHeM flKopn, zaji cnepeAH, npoAOJibHoe 
ceneHHe (Ha ^nr. 5, 7 h 8) h. cooxBexcxBeHHO, bh;i CBepxy (aa $Hr. 6): 

Owr. 9 H 10 - 3JieKxpoMarHHx c cocxaBHbiM MarnHXonpoBOAOM h B03BpaTHO- 
nocxynaxenbHbiM noBopoxHWM nepeMemenHeM HKopa, bh^ cnepe/iH (npojiojibHoe ceneHHe) 
cooxBexcxBCHHO, HKji CBcpxy (nonepeHKbiS paspes); 

Oar. 11 H 12 - a/ieKxpoMaTHHx c MHorocxep>KHeBbiM cocxaBHbiM MarHHxonpoBOiiOM h 
B03BpaxH0-nocxynaxeJibHbiM nHHeHHbiM h/hjih B03BpaxHO-nocxynaxeJibHbiM BpamaxenbHbiM 
nepeMemeHHeM HKopn, bh;^ cnepenH, npoAOJibHoe ceneHHe, h. cooxaexcxBeHHO, bhjx csepxy: 
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CDhF. 13-16 - OneKTpOMarHHT C OAHOCrepHCHeBBIM COCTaBHWM 

MarHHTOnpOBOHOM, H BOSSpaTHO-nOCTynaTenbHblM JIHHCHHblM h/h.1H B03BpaTHO- 

nocTynaxe^asHbiM BpamaxenbHSiM nepeMemeHHCM JiKop^, bh^ cnepe^H, npo;ioni>Hoe ceHCHHe; 

Ohp. 17-21 cxeNiaTHHecKaH HJiJiK)CTpauH5i npoueccos, npoHcxoaniuHX b aoNienHOH 
CTpvKType MarHHTOTsepAoro MaiepHajia. 

OHr. 22 - 25 - Ta6;iHUbi cbohctb cneMeHHbix h jihtwx MarHHTOTsepjibix MaxepHajioB 
corjiacHO sananHoeBponeficKOH HOMeHKJiaType h ee cooTseTCTBHH HOMeHKnaxype, npHHHTofl b 
nocTCOBexcKHX rocyziapcTBax, b tom hhchc VKpaHHe. 

CymecTBeHHOH oco6eHHOCTbK) 3aHBJieHH0H rpynnbi H3o6peTeHHfi HBJwexcK to, hto jxnsi ee 
ocymecTBjieHHH aoji^hsi 6biTb sbinoJiHeHbi cjie^yiomHe ycjioBHH: 

1. Boaj^yniHbift sasop aojihcch 6bn:b MHHHMHSHpoBaH, 3to c oahoh cxopoHbi osHanaex, hxo 
MHHHMHSHpoBaHO nojic pacccHBaHM, a c ^ipyroii - hto MarHHXHa^ uens BSinojiHeHa 
saMKHyrog, coctoht H3 oTjiejibHBix nocJie^oBaTejibHO coeAHHeHHBix ynacTKOs 4)eppoMarHeTHKa 

C npaKTHHeCKH MHHHMHSHpOBaHHWM CyMMapHbIM COnpOTHBJieHHeM 3KBHBaJieHTH0H MarHHTHOH 

uenH, TEK HTo6si nojiHHH MarHHTHbig noTOK npoxo^tHJi Hepes Ka>Kza»iH H3 ynacTKOB 

3KBHBaJieHTHDft MarHHTHOS VfilU/l. 

2. OeppoMaraeTHK saMKHyroii MarHHTHoS uena 3aHBJieHHoro sneicrpoMarHHTa Ha (Jjhf. 5- 
16 ;i0JT»eH 6brn> o6a3aTejibHO BbmoJiHeH h3 KOM6HHai3[HH MaraHTOMHncoro h MarHHTOTBepzioro 
MaTepHajioB, nocKonbKy BbinoJineHHe MaraHXHoft uenH sjieKxpoManiHTa tojibko h3 
MarHHTOTBcp^oro MaxepHaJia, HanpHMep H3 cnnaBOB xana KCIISTA (SmCo) hjih lOHJIKlS, 
K)HAK18C, K)H13;iK24, IOH13;5K25, IOH1W25 h Tin., oneHb cymecTseHHO noBbiuiaeT 
ce6ecT0HM0CTb h tcm caMbiM CHH»caeTc« 3(^4)eKTHBHocxb saKBJieHHoro H3o6pexeHHH. KpoMe 
Toro, B 3T0M cjiynae Hy^cHO saxpaMHsaTb cymecTBeHHO 6ojibine sneprHH Ha nepeMarHHHHsaHHe 
MarHHTOTBepfloro MaxepHajia MarHHTonpoBO^a sjieicrpoMarHHTa. 

3. YKasaHHa^ K0M6HHauHH MaraHTOMancoro h MarHHTOTBep^[oro MaTepHajiOB b MarHHTHofl 
uenH 3JieKTpoMarHHTa na 4>Hr. 5-16 ^tonjKHa 6brrb noiio6paHa TaKoS, nroSbu c omon CTopoHbu 
MOXvHO 6buio o6ecneHHTb nepeMarHHHHBanHe MarHHxoxBepAofi BCxaBKH MarHHXHOH uenw c 
B03M0>KH0CTbK) npH 3X0M nepeBOAa MarHHXonpoBOiia b orho (h3 HecKonbKHx) ycxoBHHBbix 
cocTOKHnfi 3a cnex •'MarnnxHOH naMHXH" MarHHxoxBepiioro Maxepnajia. a c Apyrofi - mojkho 
obuno B03BpaxHXb MarHHXonpoBOA b nepBOHaHa^nbHoe cocxoHHHe HaMarnHMeHHOCXH c 
MHHHMaJibHbiMH 3Hepro3axpaTaMH H 5e3 npHMeHCHHR cneuHajibHbix cpeACXB. B KaMC^iOM H3 
3THX c-nynaeB MaraHxoMHrKHH MaxepHan BbinoJiHHex pojtb MaraiixonpoBOiia co cpaBHHxejibHO 

BblCOKOH MarHHXHOH npOHHUaeMOCXbK) H CpaBHHXejTbHO HH3K0ft CXOHMOCXbKD, ''MarHHXHyiO 

naMHXb" o6ecneHHBaiox 3a cnex Hcnonb30BaHHH MarHHXOXBep^toro Maxepnana, nocKOJibicy 
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MarHHTOTBep^cW BcxaBKa npaKTH4ecKH nojiHOCTbio aKKyMy.iHpyer MarHHTHyio 
3HeprHK), co3aaHHyK) KaTyuiKOH HaMarHHHHBaHHH, 

4. XlnH 3([)4)eKTHBHOrO HCnonSSOBaHHH MarHHTHOH 3HeprHH 06ecneHHBaK)T B03MO/KH0CTb 

npoxo/K/ieHHH MarHHTHoro noTOKa nojiHOCTtio nepes MarHHTOTBepAyio BCTaBKy, x.e. 6e3 yrencK 
Hepe3 napannejibHbie bctbh MarHHTHoft uenH ii3 MarHHTOMiirKoro MaxepHana, leM 5onee 4epe3 
B03iiyiiiH£>ie 3a3opi>i, h5o b npoTHBHOM cjiynae He 6yjitT oSecneneHa bo3mo>khocte> peanH3auHH 
3aaBJieHHoro cnoco6a. Ylpn 3tom njioma/ib nonepenHoro ceneHHH MarHHiOTBepnoft BcxaBKH 
jiojiHCHa 6biTb no BCJiHHHHe conocTasHMa, a s ontHManbHOM cnynae pasna njiomaaw 
nonepcHHoro ceneKHJi MarHHTOM«rKOft nacra MarHHTonpoBOjia, a hx oG-bCMbi (hx Maccbi) 

jElOJIHCHbl 6bn:b paCCHHXaHbl B SaSHCHMOCXH OT KOHKpeXHO SaAaHHblX npHXflFHBaiOmHX H 

yAep^iCHBaiomKx ycKJiHH. 

5. HeoSxoAHMO Hxo6bi HanpaBjieHHe seKTopa HanpnsKeHHOCXH MarHHXHoro noji5i b 
MarHHxoTBep/ioM Maxepnajie npaicTHHecKH coBna;iajio c HanpaBneHKCM pacnojioHceHHH aomchob 
MaTepHaira MarHHXOTBepj^oii BcxaBKH, x.e. otjkkho BunojiEurrEca ycjiOBHe cosa =1, r^e a=0 - 
yroji MeyKjiy yKasaHHbiMH HanpasjieHHHMH; 

6. HcnojiBsyeMbie MarHHxoxsepflbie MaxepHanw cocxasHoro MarHHxonpoBo;ia (ciuiaBbi, 
cne^eHbie MarHnxbi h x.n.) jiojtkEhi HMexb, no bo3mo3khocxh, MHHUMajibHyio 3HeprHK>, 
Heo6xoAHMyio juisl hx nepeMarHHHHBaHHH (cm. KpHBbie 3 1 -35 na $Hr, 3). 

7. rioAana ynpaajwiomero HaManiHHHaaiomero 3JieKxpoMarHHXHoro HMiryubca WJisKHa 
saKaHHHsaxbca c MHHHMHsauHea B03AyuiHoro sasopa, x.e. jxnsi co6jiK);ieHHK ycnoBHft 
coxpaHeHHH MaKCHMajiBHog MarHHXHOH; aneprHH, Koxopyio npHJio^Hnu k MarnnxoxBepAOMy 



Co6nK)AeHHe yKasaHHbix ycjiOBHfi 1-7 Heo6xojD[HMO ffjisi o6ecneHeHiw nepcMarHHHHBaHHH 
MarHHXoxBepAOH BcxasKH npH peajiHsauHH saaBJicHHoro cnoco6a. CneAOBaxejibHo, oho xaK>Ke 
Heo6xojiHMo njiR KOHcxpyKXHBHoro BoruiomeHHH H3o6pexeHHH B sa^BJieHHbix ycxpoHcxBax, 
pea;iH3yK)iixHX 3a^BneHHbiH cnoco6. 

CorjiacHO H3o6peTeHHK), peajiHsauHio yKasaHHbix ycJTOBHH oGecneHHBaiox cobmccxho c 
ocymecTBncHHeM sa^iBJieHHoro cnoco6a ynpaBneHHH MarHHXHbLvi noxoicoM b cocxasHOM 
MarHHxonpoBoae 3neKxpoMarHHxa nocpcACXBOM: 

- xpaHC(J)opMauHH pa30MKHyxoro cocxaBHoro MarHHxonposoAa b KOHbueBOH saMKHyTbiH 
MarHHXonpoBOA c MHHUMajibHWM BOs/tyuiHbiM 3a3opoM nppi ero HaMarHHHHBaHHH; 

- a xaK5Ke nocpe^icxBOM o6paxHO{i ero xpanc^opMauHH b pasoMKHyxbiK MarHHxonpoBOfl c 
cymecxBeHHbiM B03AyuiHbiM saaopoM npH ero pasMarHHHHaaHHH, x.e. npH "'oGHyjieHHH" 
MarHHXHoro noxoKa b MarHtrronpoBOfle. 



MaxepHajiy. 
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npH co5.iioaeHHH yKasaHHbix ycjTOBHff npoHcxowx laKOJibuoBbiBaHHC MarHHTHoro 
noTOKa no (j}eppoMarHeTHKy MarHHXonpoBoaa saneneHHoro 3;TeKTpoMarHHTa h MflC, 
HHjyuHpoBaHHaH ooMOTKOH KaTyiuKH Ha\!arHHHHBaHHH npuno'/KCHa K 4^eppoMarHeTHKy 
NiarHHTonpoBOiia sanBneHHoro sjieKTpoMarHHxa Me^iiy MarHHTOM5irKori nacTbK) cocTasHoro 
MarHHTonpoBOna h nocjieAOBaxejibHO BKJiioMeHHOii c hch b MarHHTHyio uenb MarHHTOTBep;zoH 
BcraBKOH. 3to nepepacnpe;ieneHHe npHMO nponopuHOHajibHo MarHHXHbiM conpoxHB.ieHHHM 
3XHX nacxcH cocxaBHoro MarHHXonpoBOAa, x.e. o6paxHo nponopuHOHajibHO hx NiarHHXHbiM 
npoBO^LMMOcxHM (cM. 3KBHBajieHXHyio cxcMy Ha 4)Hr. 1), nocKOJibKy Hepe3 Ka^Kayio m 3XHX 
Hacxefi, coeAHHCHHbix nocne;iOBaxejibHo jipyr c ^pyroM b cocxasHOM MarHHTonposone 
npoxoAHx ojxm h xox 3Ke MarHHXHbiB noxoK <t>. riocKOJiSKy MarHHXHan npoHHuaeMOCXb 
MarHHxoxaepAoR BcraBKH, jiBJiajomeficH nacxsio cocxaBHoro waranxonpoBOAa, SHanHxeJibHO 
MCHbuie, HCM MarHHTHaH npoHHuacMOCXb MarHHxoMHrKOH HacxH 3xoro Mce cocxaBHoro 
MarHHXonpoBOAa, xo npaKXH^ecKH bch MJSfZ (bo bchkom cjiynae, 6ojibuiaH ee qacxb) 
0Ka3biBaexca npHJio^ceHHoK k MarHnxoxsepflofi BCxasKe, x.e. HanpH^ceHHOCxt MaraHXHoro noiw 
B MarHHXoxBcpAofi BcxasKe 6y;iex BecbMa SHanHxeJibHofi, a ee BejiHHHHa 6y^ex onpeiiejwxbCH 
npaKXHHecKE nonHOcxtio BejiHHHHoii MflC, co3;iaBaeMofi o6MOXKOfi KaxyiuKH 
HaMarHHHHBaHHH. 3x0 oSecneHHBaex BecbMa SHaHHxejtbHyio BeJiHHHHy HaMarHHHeHHOCXH 
MaxepHana MarHHXOXBepflofi BCxaBKH, onpeAeraeMyio BejTHHHHOH BpacwoM. MarHHXHOfl 
HimyKUHH Ha kphboS HaMarHHHHsaHHH 4)Hr. 2 juir MaxepHajia MaranxoxBep^oii BcxaBKH. 3xo 
SHaneHHe Bpa6.uoM. MarHHXHoii HHinyiciiHH oGecne^Baex y^cepMCHBaiomee ycHJiHe 
3JieKxpoMarHHxa, nocKonbKy F nponopuHOHanbHO npoH3Be;ieHHK> 



BpaCiioM. - HOMHHaJIbHOe SHaHCHHe pa60MeH HHflyKUHH, 

S - nnoma^ib nonepenHoro ceneHHH MarHHXOXBepAOH BcxaBKH, 
m - Niacca BCxasKH, 

a - yroji MOK^y HanpaBJieHHHMH seKxopa HanpH>KeHHOCXH MarHHTHoro nojia, 
co3iiaBaeMoro KaxyuiKoft HaMarHHHHBaHH^, h HanpasneHneM ynop^jcoMeHHOcxH z^omchob 
Maxepnajxa MarHnxoxBep^oft BCxasKH. Ecjiw 3Xh HanpaBJiCHHH coBna^aiox, xo a=0 h cosa=l. 

B 3X0M Cjiynae. c ynexoM BbinojiHCHHH BbiuieynoMHHyxwx ycjiOBHH 1-7, cocxaBHoR 
3aMKH>TbiH MarHHXonpoBOj^ sncKxpoMarHHxa pa6oxaex KaK nocxoHHHbifi iViarHnx, KOXopwR 
HaiMarHHHeH npaKXHHecKH Jio MaKCHMajibHoro 3HaHeHHH MarHHXHofl mjiyKum. x.e. ;io 
3HaHeHHH. 6jiH3Koro K HacbimcHHEo MarHHXOXBcpAoro MaxepHajia. B 3xhx yciiOBnax 
npe^inoHXHxejibHO Bbino/iHeHHe BCxaBKw m MarHHxoxaepzioro MaxepHana, HanpHMep, h3 cnjiaaa 
"A/iiiHKo"-x.e. cnnaaa ajiioMWHHJi fAI), HHKejiJC (Ni) h Ko6ajtbxa (Co), a hmchho m jiioGoro m 
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MHoroHHcneHHbix BapHaHTOB cnnasa, KOTopsie AOCTaTOHHO pacnpocxpaHeHbi h jaocxaTOHHO 



HaHMeHbUieK DHeprHetf Ha hx nepeMarHHHHBaHHe, HanpuMep cnjiae IOHIj/IK24, Koxopbifi 
o5o3HaHeH Ha 4)Hr. 3 noA HOMepoM 31 h xapaKrepHsyexcH 3HaHeHHeM MarHHTHoft hhaykuhh, 
KOTopan 5;iH3Ka k sHaneHHio hhaykuhh HacsimeHHH Bmax h, cooTseTCTBeHHo, oSecneHHsaeT 
npHTHrHsaiomee ycHJiHe F, Koxopoe a HecKOJibKO pas npesbiuiaex ycH^He nocxoHHHoro 
MarHHxa, HsroxoBJieHHoro h3 xex Hce MaxepHajioa h c tcmh 5Ke ra6apHXHi>iMH pasMepaMH, hxo h 
BcxaBKa B cocxaBHOM MarHHTonpoBOiie. T.e. jmsi cjiynaes HcnonssoBaHHK o^Horo h roro Hce 
MarHHxoxsepAoro Maxepnana b KanecxBe BCxaBKH b saMKHyxoS uena MarHHXonpOBojia, 
MarHHXHaa vinjiyKum Gy^ex cymecxBCHHO 6ojiBiiie, hcm b pasoMKHyxoK MarHHXHOH uenw, a 

HMeHHO 



HanpHMep, MarHHxoxBepAas BcxaBKa;uiaMeTpoM 6mm h B&icoxoft 3mm m cnjiaBa 
K)H13^K24 B 3aMKHyxoft MarHHraofi iiena o6ecneTOBaex yijep^KHsaiomee ycHJiHe 2,8 Kr, a b 
KanecxBc nocxo^HHoro MarHHxa Menee 200r. 

BcxaBKa zmaMexppM 12mm h bbicoxoh 8mm o6ecneHHBaex yjs,epmiBaiomee ycHJiae b 
saMKHyxbfi MarnnxHOii ueira ISkf, a b KanecTse nocxosHHoro Maranxa MCHee Ikf. . 

CocxaBHoii MarHHxonpOBOji saaBneHHoro 3JieKxpoMarHHxa (tjar. 5-16) cocxohx h3 

nOjaBH)KHOH 1 H HenOABH»CHOH 2 HaCXH H BLHIOJIHeH C B03M0»CH0CXBK) SaMMKaHHH MaXKHXHOft 

uenH npH MHHHMH3auHH BOSflyiiiHoro 3a3opa. IIpH 3xom HenoOTHDKHaa nacxb 2 ((|>Hr. 5-6), 
siBJuiiomaaca cxaxopoM MarHHXonpoBOj^a, BbmoJiHena b BHjie iuiockofo ocHoaanHH c 
3aKpenjieHHbiMH Ha hcm nexbipbMii BCxaBKaMH 3 H3 MarHHxoxBepAoro MaxepnaJia KCn37A 
(SmCo) H KaxyniKaMH 4 HaMarHiiHHBaHHa, a xaK^e HopMajibHO 3aMKHyxMMH KOHxaKxaMH 5 h 6, 
BKJifOHCHHbiMH nocjteziOBaxeJibHO B uenb nHxaHHH KaxyiUKH HaMarHHHHBaHn;i c Bbino.ntHeHHbiM 
B uenxpe ocHOBaHHH 2 oxBepcxHCM 7 unsi npoxo>K;ieHHH xojiKaxejiH 8 oxKJTiOHeHM KOHxaKXOB. A 
nonBH)KHa5i Hacxb 1 ,HB;T5iioma5icH HKopeM MarHKXonpoBOzia, BbinonHena b bhac cxajibHoft (cxajib 
Cx. 3) njiacxHHbi c saKpenJieaHbiMH aa hch cxepKHHMH 9 (cxa;ib Cx. 3), BbinoJiHeHHbiMH c 
B03M0>KH0cxbK> B03BpaxHO-nocxynaxejibHoro nepcMemeKHH Bjxonh och cxepjKHefl. 
3jieKxpoMarHnx cHaGMceH AsyMH B03BpaxHWMH npy>KHHaMH 10 n 11 h CBepxy 3aKpbrr 
3arjiyiiiK0H 12. J^onojiHHxejibHbm xexKHnecKHii pesyjisxax, nojiynaeMbifi ox Hcnonb30BaHHH 
sa^BJieHHoro ycxpoficxsa, oxo6pa}KeHHoro Ha ipar. 5-6, saicjiWHaexcH b bo3mo>khocxh 
peajiHsauHH H3o6pexeHHH b HcnojiHHxejibHSLX ycxpoRcxsax cxep>KHeBoro xana, x.e. b 
ycxpoHcxBax, npHBORhi Koxopbix Moryx 6&rrb pasMeiueHti Mejfyiy KaxyuiKaMn HaMarHHHHBanHH, 
x.e. coocHo c 3JieKxpoMarHHXHoft CHcxewofi. 3xo Moryx 6bixb HcnojiHHxejibHwe ycxpoftcxaa b 



jxemeBbi, cpenn Koxopbix HaH5o;iee nparozmbi zuih peajiHsauHH H3o5pexeHHH cnnaebi c 



Bpa6.HOM.!Bniax^lO"^15» 
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NiarHHTHbix nycKaxejiax. KOHxaicTopax, saKyyMHbix BsiKJUOHaxejiKX, sanopHbix 

YCTpoflCTBaX iUlH 5iTOKHpOBaHHH 3aMK0B CeM(l)OB, aBT0M06H;ie{i,- flBCpeft H T.n. KOHCTpyKUHIIX. 

npejioTBpamaiomHX HecaHKUHOHHpoaaHHoe npoHHKHOBCHHe, a xaioKe sanopHwx KJianaHax h 

T.n. no CpaBHCHHIO C H3BeCTHI>IMH KOHCTpyKUHHMH 3JieKTpOMarHHTa SaHBJieHHOC H3o6peTeHHe 

o6ecne4HBaeT bosmo/Khoctb paGoxsi b HMnyjibCHOM pe^KHMe c oxcyxcxBHCM noxpe6jieHHH 

3HeprHH 06M0TKaiMH 4 KaxyiiieK HaMarHHHHSaHHH B yCXOHHHBblX COCXOHHHHX, KpOMe MOMeHXOB 

nepeKJTK)4eHHH. Pe3yjibxaxoM axoro, b KoneHHOM cnexe, hbjihctch B03M0)KH0cxb cymecxBeHHo 
(Ha nopHZiOK H 6onee) yBeJiHHHXb CHAy xoKa b o5MOXKax 4 KaxyuieK h KO/iHHecxBO aMnepBHXKOB 
KaxyiuKH HaMarHWHHBaHH5i h, cooxBexcxBeHHO, yBeJiHHHXb THPOBoe H yAep>KHBaK)mee ycHnHH 
3JieKxpoMarHHxa npn OAHOBpeweHHOM chh^kchhh ero Macco-ra5apHXHbix xapaKxepMCXHK. 

Hn^e npHBeiieHbi noacHeHUH oco6eHHOCTeH BapHaHXOB BbinojiHeHM KOHCxpyKUHH 
saHsneHHoro aneKxpoMaraHxa h oco6eHHOCTefi saasjieHHoro cnoco6a, peajiHSOsaHHoro b 
saHsneHHSix KOHCxpyKUHax. YKasaKHbie oco6eHHocxH HcnojiHCHM H3o6pexeHHa hbjihioxch ero 
KOHKpexHoli HnjiiocxpauHefi h hh b kocm cjiynae. He HaKJia;tMBaiox orpaKHHCHHa Ha 
H3o6pexeHHe b uejioM. 

B 3JieKxpoMarHHxe 3JieKxpoMarHHXHoro npHBOAa Ha $Hr. 7 aKopt 1 BbinojiHCH b bhac 
cxajibHoii luiacxHHM (cxajib 10) no6pa3Hoii b npo;iojiBHOM ceHCHHH (|)opMbi, npH 3X0M cxepncHH 
9 ox^opMOBaHbi H3 njiacxHHBi 1 KKopa, a cxaxop 2 sbinojiHeH b -^opMC 6pycKa h cHa6}KeH 
BCxaBKOft 3 H3 MarHHXOXBepi^oro Maxepaajia, Koxopaa xaKJKe BbinojiHCHa b BH^e 6pycKa h3 
cnjiasa KCn37A (SmCo), saKpeiuieHHoro Ha cxaxope. J^onojiHHxejiBHbia xexHHHecKHK 
pesyjibxax, noJiyHaeMMfi ox HcnoJiBSOBaHHa saaBJieHHoro ycxpoficxsa, oxo6paKeHHoro Ha $Hr. 
7, 3aKJiK)^aexcH b pacniHpeHHH 4)yHKUH0HajiBHbix BOSMOHCHOCxefi saiiBJicHHoro 3JieKxpoMarHHxa 
nyxcM ero HcnojibsoBanHii, nanpHMep, b MarHHXHwx nycKaxennx, o6ecneHHBa3i npH 3xom 
onxHMajiBHyK) KOMnoHOBKy annapaxa. 

B aneKxpoMarHHxe ajieKxpoMarHHXHoro npHBoaa na $Hr. 8 MarHHxonpoBozc BbinojiHeH b 
BHjie AByx luiacxHH 1 H 2 h3 MarHHXOMancoro MaxepHajia (Cx, 3). K nnacxHHe 2 (cxaxopy) 
npHKpenncHa MarHHxoxBepAan BCxaBKa 3 (cruiaB I0H^I;K15), pa3MemeHHa5i b occbom Kaaa-ie 
KaxyuiKH 4 HaMarHHHHBaHW5i. ^Kopb 1 BbinojiHCH B BH^e cxaJibHOH (cxanb 10) n/iacxHHbi h xpex 
cxepyKHefl 9, nppiKpenjieHHbix cbohmh xopuaMn k njiacxHHe 1 Lll-o6pa3HOH b npowJisHOM 
ceneHMH (J)opMbi. FlpH 3tom cxep>KHH 9 BbinoiineHbi xaKOH zuiHHbi, hxoGbi ooecnennBajiocb 
laMbiKaHHe MarHHXHoro noxoKa b MarHHxonpoBOiie npH MWHHMHsauHH B03;iymHoro 3a3opa c 
B03BpaxHO-nocxynaxejibHbiM jiHHCHHbiM nepeMemeHHCM HKopH. JXonojimirQiibHhm 
xexHH4ecKHH pesy/ibxax, nojiynaeMbiH ox Hcnojib30BaHHH aa^iBJieHHoro ycxpoHcxBa, 
oxo6pa^ceHHoro aa 4)Hr. 8, xaoce saKjiiOHaexcH b pacuiHpeHHH 4>yHKUH0HanbHbix 
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B03Mo>KHOCTeH laHSJicHHoro 3JieKTpoMarHHTa nyrcM ero HcnojibioBaHHa, HanpHMep, b 
KOHTaKTopax H T.n. c o5ecneHeHHeM npH 3tom onxHManbHOfi KOMnoHOSKK BjiCKxpoMarHHTHoi^ 

CHCTCMbl C MHHHMaJlbHOR MeraJUIOeMKOCTblO. 

B 3neKTpoMarHHTe ajieicrpOMarHHTHoro npHBOM na 4)Hr. 9 h 10 MarHHXonpoBpfl BbinoJiHCH 
c B03M0>KH0CTbio 3aMbiKaHH5i MarHHTHOH ueoH npH MHHHMH3auHH B03;iymHoro 3a3opa 
Bcne>acTBHe B03BpaTHO-nocTynaTenbHoro nepeiviemeHKH siKopn no jxyrt 0Kpy>KH0CTH I h 
coiiepKHT cTajibHOH (Ct. 3) Kopnyc 10, BbinojiHeHHbm b 4)opMe wcKa, na KOiopoM pasMemeHbi 
jiBe noflKOBOo6pa3Hbie MarHHTHwe CHCTeMbi, BbinojiHeHHbie b 4)opMe KpyroBbix cerMCHTOB 1 1 . 
B KaxcAOM cerMCHTe BbinojiHCH Kanaji-naa 12, c KoaKCHajibHO pasMemeHHbiMH no ^yre 
OKpy>KHOCTH 6oKOBbiMH cxeHKaMH 13 H 14. 06motkh KaxyuicK 4 HaMarHHHHBaHM pa3MemeHbi 
B Kopnyce 10. ilKopb 1 s BH^e CHa6MceHHoro luranKOH 15 h B03BpaxH0H npy)KHHoft 16 cxep^KHH 
pasMemea b KanaJie-nasy 12 h BbmonHeH no 4)opMe nasa c B03MO)KHOcxbio B03BpaxHo- 
nocxynaxejibHoro nepeMemeHHH b hcm no ^cyre OKpy^ocxH. BcxaBKa 3 ns MarHHxoxsepwro 
MaxepHajia - cnnaBa KCn37A (SmCo) ycxaHOBnena na otc Kanajia-nasa 12 h npHKpenjieaa k 
ero cxeHKe 17, Koxopaa opxoroHajttHa HanpasJieHHio nepeMemcHHW aKopn 1 h orpaHKHHsaex 
ero nepeMemcHHe. KpoMe o6moxok KaxynieK HaMarHHHHBaHM 4 b Kopnyce 10 paaMemeabi 
oSmoxkh paaMarHHHHsaioumx KaxymeK 18, oGecneHHsaiomeft noAany ynpaBJiHiomero 
HMnynbca o6paxHoii noJMpHOcxH. ;5onojmHxejn>HSiH xexHH^ecKHfi peayjibxax, nojiyHCHMbiii ox 
HcnojiB30BaHH« saHBJieHHoro ycxpoiicxBa, H3o6pa3KeHHoro na $Hr. 9 a 10, saKjnoHaexca b 
pacmapeKHH ^yHKuaoaajibKbix sosMOKaocxefi sarajieHHoro sneKxpoMaraHxa nyxeM ero 
Hcnonb30BaBH5i, aanpHMep, b o6roHHbix hjih xpanoBbDC Myt^xax 3a cqex cosjiaaiw a 
Hcnonb30BaaaH wnonaaxejibabix ^yaKuafi 3xax Myc^x, a aMeaao BKjnoHeaae. BbiKJiioHeHae, 
H3MeaeBae aanpaBJieaaii BpameaHfl,..yrnoBoe nepeMcmeaae c sajiaaabiM uiaroM. A xaK)Ke 
nyxcM acnonbsoBaaafl b KJianaaax ra^jpaBJianecKax cacxeM c BOSMOMcaocxbio perynapoBaaaa 
npoxoOToro ccHeaaa Kaaajia. 

B 3JieKxpoMaraaxe 3JieKxpoMarBaxaoro npaBOZia, oxoGpa^eaaoro aa ^w. 11 a 12, 
MarHHxonpoBo;i Bbinonaea c B03M0)KB0CXbK) 3aMbiKaaaH Maraaxaoro noxoKa npw 
MHHHMHsauHH B03iiyuiHoro 3a3opa BCJieiicxBae B03Bpaxao-nocxynaxenbaoro JiaaeflHoro 
nepeMeuxeHHH HKopa oxHOcaxcjibHO cxaxopa, Bbinojiaeaaoro b Baije nepeeepayxoro cxanbaoro 
CTaKaaa 19 (cxajib Cx. 3). Cxaxop cHa5)KeH nOTbio cxajibawMB cxep)Ka5iMH 9 (cxajib Cx. 3), 
Koxopbie MacxpiHHO BbinoJiHeabi h3 MarHHXoxBepiioro MaxepaaJia-cnjiaBa KCn37A (SmCo) b 
BHAe BCxaBOK 3, npHKpenncHHbix k my 20 cxaKana 19. Hpa 3xom Ka)KAbiH cxepnceab 9 
npHKpenneH k BCxasKe 3 a HBJiJiexcJi ee npoAO/DiccHHeM xaK, hxo aapy/icHbie xcpucBbie 
noaepxaocxH cxepjicHca 9 Bbinojiaeabi b o/mofi njiocKOCxa c xopueBoa noBcpxHOCXbK) cxaKaaa 
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19. Ka/K;ifaift m CTep>KHefi 9 oxBaneH KaryuiKOH 4 HaMarHHHHBaHHa» a noABHHCHwft 

JIKOpb L BbinOTIHeHHSlfi B ^OpNie mCKQ, C B03M0>KH0CTI>K> laMSIKaHHH CBOeH nJlOCKOCTbJO 

MaPHHTHOH uenH MarHHTonpoBOAa npa BOSBpaTHO-nocTynaTe/ibHOM nHHCHHOM h/h-ih 
BpauiaxenbHOM nepeMemeHHH HKopn 1 OTHOCHTejisHO cxaropa 19. 3tot BapnaHX BbinojiHeHUH 
i.ieKTpoMarHHTa xapaKrepHiyexcH tcm, hto b KanecxBe noABK/KHoro HKopa 1 Moryx obixb 
Hcnojib30BaHbi KOHcxpyKXHBHbie 3JieMeHXbi MexannojiOMa h/hjih rpysa, 6jiaroAap;i neNiy 
saHBJieHHbiM 3JieKxpoMarHHX MO)Kex 6brrb Hcnonb30BaH Kax 3K0H0MHMHbiH cnoco5 
xpaHcnopxHpoBaHHH MexajiJiojiOMa hjth /ipyrax MexajiJiHHecKHX rpysoB. B cjiynae BbinojiHeHHH 
3JieKxpoMarHHxa c o6ecneHeHHeM bosmokhocxh BOSBpaxHo-nocxynaxejibHoro JiHHeHHoro h/hjth 
oAHOBpeMeHHO c 3XHM BpaiuaxejibHoro nepeMemeHHH HKopji oxHOCHxenbHO cxaxopa, 
saKBJieHHaK KOHCxpyKUHH Mo^cex 6brrb HcnoJibsoBaHa KaK Myci)xa cuenneHHH jinsi nepejxaHH 
KpyxHmero MOMCHxa, KaK xopMOSHOfi MCxaHHSM h juih hhmx x.n. uejiefi. TaKHM o6pa30M, 
4)yHKUH0HajiJE>Hbie B03M0}KH0CTH saHBJieHHOFO sjieKxpoMaTHHxa eme 6oJi&me pacinHpHK)TCH. B 
saHBxteHHOM BapnaHxe sjieKTpoMarHHxa KaxymKH HaMarHKHHBaHH^ coeAHHeHbi xaKKM o6pa30M, 
HTO co3^iaK)T corjiacoBaHHMc cyMMHpyiomHec^ MarHHXHBie dotokh b MarHHXonpoBone. B 
paccMaxpHBaeMOM BapHaHxe BsmojiHCHnH saKBJiCHHoro 3JieKTpoMarHKTa o6MOTKa KaxyuiKH 4, 
ycxaHOBJieHHOft na cpeAHCM cxepHCHe 9, moxcct GbiTb BKjnoHeHa c bo3mo)khoctbk) co3flaHHH 
BCxpeHHoro MarHHXHoro noxoKa h HcnojibSOBaxbCH KaK paaMarHOTHBaromaa. flonojiHHTeJibHwfi 
xexHHHecKHfi pesyxtBTax paccMaxpHBaeMoro BapaaHxa saasjieHHoro sneKxpoMarHHxa 

3aKJIK)HaeXCH B B03MOMCHOCTH H3MeHeHlIH MOMCHXa CHJIW XpCKHH MCHCHy ^KOpCM H CXaXOpOM. 

B 3JieKxpOMarHHTe sjieKxpoMaiUHXHoro npHBOAa-, oxo6pa»ceHeHoro Ha (^hf. 13, 
MarHHxonpoBon bwhojihch c bosmoxchocxbk) 3aMWKaHHH MarHHXHoro noxoKa npH 
!v(HHHMH3auHH B03AymHoro 3a3opa BcncACTBHe BOSBpaxHo-nocxynaxejibHoro HHHeSuoro h/hjih 
BpaiuaxejibHoro nepeMemeHHH HKop^ oxHOCHxejibHO cxaxopa. Flpn axoM cxaxop BbinoJiHea b 
BHj5e cxansHoro (cxajib Cx. 3) cxaKana 21, jxko 3 Koxoporo BbinojiHeno h3 MarnnxoxBep^ioro 
NiaxepHajia - cnjiaaa KCn37A (SmCo) h npw^Kaxo k xopueaoii noaepxHOCXH cxaKana 21 
BHHXOBbiM KonnaHKOM 26, BbinonneHKBiM h3 HeMarHHXHoro Maxepnana. KaxyuiKa 
HaMarHHHHBaHHH 4 KoaKcnajibHO pasMeuiena bo BHyxpeHHeii nojiocxH 22 cxaKana 21, a HKops 
BbinojiHeH B BHne KptiuiKH cxaKana 23, npHKpenjieHHoft k cxaribHOMy (cxarib Cx.3) cxep)KHK) 9, 
KoaKCHajibHO pasMemeHHOMy bo BHyxpeHHefi uojiocxh 24 KapKaca 25 ' KaxyuiKii 
HaNiarHHHHBaHHH 4. MarHHXonpoBo;i BbinojiHea c B03M0>KH0CTbEO saMSiKaHH^ cxaKana 21 
KpbiiiiKOH 23 npn oziHOBpcMeHHOM KacaHHH CBoSoAHbiM xopuoM cxep>KHH 9 iiaa 3 cxaKana 2K 
o5pa30BaHHeM o6'beMHO-3aMKHyxoH KOHCxpyKUHH "cxaKan 21 - KpbiuiKa 23 - cxep>KeHb 9 - hho 
3 cxaKana 21" h naMarnHHHBanHH jina 3 h3 MarnnxoxBepAoro Maxepna/ia c oGecnenenweM 
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yaep/KHBaioiuero ycHJiH^i 3JieKTpoMarHHTa, KOTopoe npaicTHHecKH pasHO T^iroBONiy 

yCHHHK), C03ZiaBaeM0My KaTyUIKOfi 4 HaMarHHHHBaHH5I H C SOSMOHCHOCTblO HSMCHCHHa MOMCHTa 

cunbi TpeHHH MeHc;iy HKopcM h craTopoM. ZlonojiHHTejibHbifl TexHHHesckHfl pe3yjibTaT 
paccMaxpHBaeMoro BapnaHxa saKBHCHHoro 3JieKTpOiMarHHTa, oTo6pa^eHHoro Ha $Hr. 13. 
3aKJiK)HaeTCfl b yBCJiHHeHHH HJiHHHoxoiiHOCTH (nocKOJibKy CTep>KeHb HKopH pasMemcH BHyjpH 
CTaKaHa no bcch ero jxjivlhq) a TaK>Ke b noBbiiueHHH Hafle>KHOCTH 3a cner yBejiHHeHHJi 
noMexo3amnmeHHOCTH MarHHTHOii cHcreMbi ot bjihhhh^ BHeuiHHx MarHHXHbix iiojich. 

B 3neKTpoMarHHTe 3JieKTpoMarHHTHoro npHBo/ia, OTo6pa^eHHoro Ha cf)Hr. 14 mo 3 
cTaKana 21 BbinonHeHHoe h3 MarHHTOXBepAoro Maxepnajia CHa6HceHHoro c Hapy^HOH cxopoHbi 
MarHHXOMiirKOH npocjioHKoft 27, Koxopan no3BOJwex ysejiHHHXb y^epHCHsaiomee ycHJiwe 
3jieKxpoMarHHxa sa cnex yBejinnenHH nnomaiiH MarHHXOXBepAoro MaxepHajia ynacxByiomero b 
nepcMarHHHHBaHHH h "sanoMHHaHHH" MarHHXHoro noxoKa. 

B 3JieKxpoMarHHxe 3JieKxpoMarHHXHoro npHBO^ta, .oxo6pa5KeHeHoro na ^nr, 15, jxko 3 
cxaKana 21 BbinoJiHeno H3 MarHHXoxBepAoro MaxepHajia, a ero nosepxHOCXb co cxopoHbi 
HKopH BbinoJiHeHa c HSOJWUHefi B BHAe npocnoiiKH 27 h3 MarHHXOMHrKoro MaxepHajia. 3xo 
no3BOJwex sa^aBaxb aKopio BpamaxejibHoe j^BHHceHHe 6e3 onaceHM, hxo BCJie^cxBHe xpeHH^ 
Me)Kay HKopeM h cxaxopoM B03HHKHyx HeoGpaxHMLie npoueccw b WMeHHOH . cxpyxxype 
MarHHXOXBep^oro MaxepHana OTa 3 cxaKana 21 . 

B sneKxpoMarHHxe ajieKxpoMarnnxHoro npHBOAa oxo6paDKeHHoro Ha $Hr. 16 cxaxop, b bhac 
nojioro cxaJibHoro cxaKana 21, Koxopbifi, no Kpaflnefi Mepe, nacxinHO. BtmojiHea h3 
MarHHxoxBepjioro Maxepnajia b (|)opMe KonBua 28, a -jmo 3 cxaKana 21 BbmojiHeHo h3 
MarHHxoMHncoro Maxepaajia h npHHcaxo BHHXOBbiM KOJinanKOM 26 H3 HCMarHMXHoro MaxepHajia 
K xopucBoft nosepxHOcxH cxaxana 21. 

^onoJiHHxejibHbiH xexHHHecKHii pe3ynbxax, noJiyneHHWH ox . HcncnbsoBaHHH . Bapwanxa 
3a5iBJieHHoro ycxpoHCXBa, oxo6pa>KeHHoro Ha i^yir. 16 3aKJiK>Haexca b bosmokhocxk 
oSecneMeHHH KHHeflHoro B03BpaxHO-nocxynaxejibHoro nepeMemeHHH h HSMeHeHHH MOMCHxa 
CHjibi xpeHHH Me>KZiy HKopeM H cxaxopoM. 

Ana-iHXHHecKH ycxanoBJieHO h nozrrBepHcjaeHO npaKXHHecKW, hxo yBejiHMeHHe KOiiHMCcxBa 
cxep)KHefi cxepHCHeBoro HKopa 3aHBJieHHoro 3JieKxpoMarHHxa no3BOJiiiex yMCHbuiHXb njioma^ib 
nonepeHHoro ceneKHH Ka^^^ioro h3 hh^c, nocKonsKy atxh saHBHeHHoft KoncxpyKUHH (cm. 
HanpHMep, $Hr. 5-16) hmccx SHaneHHe cyMMapHan nnoma/ib hx nonepeHHoro ceHCHHH. C 
Apyrofi cxopoHbi, nocjie;ioBaxejibHoe BKniOHeHHe o6MOxaK KaxyuicK naMarHUHHEaHWH na dthx 
cxep>KHax no3BOJiHex yaejiHHHXb cyMMapnoe kojiuhccxbo aMnepBHXKOB, o6ecneHHBaeMoe tphmh 
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ooMOTKOMH, T.e. coxpaHHTb (h Aa/KC yBejiHHHTb) MflC H npHTHrHBaiomee ycHHHe. 
o5ecneHHBaeMoe aJicKxpoMarHHTOM npH oiiHOBpeMeHHO yMeHtmeHHH pacxojia Mem. 

nOCKOJIbKy KOHCTpyKTHBHHM nyXCM npH 3T0M 06ecneHHBaK)T CymeCTBeHHOe CHHHCCHHe 

cpeiiHeii AJiHHbi BHTKa Icp o6motkh, KOTOpafl coBAaex Heo6xojiHMwe aMnepBHXKH. TaK, b 
3neKTpoMarHHTe c noiiBHMCHBLM cxep^KHCBbiM flKopeM, HcnoJib3yK>mHM Hexwpe CXepHCHJI. 
ooecneHHBaercH AononHHiejibHSiH 34)4)eKX b bhac 3kohomhh pacxoaa wiem npuwepHO a 2 pasa. 

KpoMe xoro, aHajiHXHHecKHM nyxeM ycxanoBJieH h noAXBepxcAeH SKcnepHMCHxajibHO 
iionojiHHxejibHbiH 3^4)eKx saHBJieHHOH rpynnbi H3o6pexeHHH, Koxopbifi cocxohx b xom, hxo 
HMnyjibCHoe nnxaHHe o6moxok KaxymeK HaMarHHHHBaHHH sa^sneHHoro 3JTeKxpoMarHHxa, 
HeaaBHCHMO ox yKasaHHoro Bbime 3(|)(i)eKxa, nosBOJinex eme b 3:^5 pas coKpaxHXb pacxo;i wiejin 

(b SaBHCHMOCXH OX KOHCXpyKXHBHblX 0C06eHH0CTeH) 3a CHeX nOBbimeHH5I 3JieKXpHHeCK0H 

MOiUHOCXH ynpaBJWiomero HMnyjibca. 3xo csHsauo c xeM, hxo KpaxKOBpeMeHHocxb 
HMnyjibCHoro BOSAeacxBHa na o6MOXKy ajieKxpoMarHHxa, a xax^e AajibneHinee oxcyxcxBHe 
3JieKxpHHecKoro xoKa b o6MOTKe no uorbw Bxoporo ynpaBXWiomero HMnyjibca, corjiacHo 
H3o6pexeHHK), o6ecneHHBaiox xaKofi leiuioBOfi pckhm aKcnjiyaxauaa 3neKXp0MaraHxa, npn 
KOXopoM o6MOXKa KaxymKH HaMarHHHHBaHHK He HarpeBaexca. TaKHM o6pa30M, KaK 
YcxaHOBJieHO npaKXHHecKH, o6a j^onoJiHHxejibHWx 34)4>eKxa cyMMapHO o6ecneHHBaK>x 
CHHJKeiiHe MexajuiocMKOcxH Ha 50-5-90%. 

Hcnojib30BaHHe b saaBneHHOM cnoco6e h b saaBJieHHOM aneicrpoMarHHxe 
pasMarHHHHBaiomero HMnyjibca xoKa nosBOJwex Hcnojibsosaxb b Ka^ecxBe MarHHxoMsirKoro 
MaxepHajia cocxaBHoro MarHHXonpoBOj^a jno6yio ManorronpoBO/tflmyio, b xom MHCJie o6BiHHyio 
KOHcxpyKUHOHHyio, cxajib BMecxo cneuHajibHofi aneKxpoxexHHHecKoa cxajiH 6e3 onaceHHii, hxo 
noflBH)KHbiii HKopb 3anHnHex. KpoMe xoro, HMnyjibCHoe ynpaBHeHHe 3JieKxpoMarHHX0M 
oGecneHHBaex cHHHceHHe noxepb b cxajiH (BHxpeBbie xokh, noxepa Ha nepcMarHHHHBaHHe h 
iip.), HXO no3B0JMex He Hcnojibsosaxb Ha6opHMft, x.e. lUUXXOBaHHwii, cep;ieHHHK 
3JieKxpoMarHHxa. 3xo CHHMcaex ce6ecxoHMOcxb, hxo HBJwexcH eme oahhm jionoJiHHxeiibHbiM 
lexHHHecKHM 34)$eKXOM, o6ecneHHBaeMbiM saHBJieHHbiM H3o6pexeHKeM. 

OxcyicxBHe xoKa b KaxyuiKe HaiVarHPJHHBaHHa 3neKxpoMarHHxa b Asyx ocHOBHbix 
cocxoHHHHX MarHnxonpoBO^a o5ecneHHBaex oxcyxcxBHe uiyMOB h BuSpauHfi b cpaBHCHKH c 
MarHMXHfaiMH CHCxeMaMH KOHxaKXopoB (nycKaxejicH h x.n.), o5moxkh Koxopbix b paGoneM 

COCXOHHHH HaXOOTXCH UOA HanpH^eHHCM, HXO XaK^e HB^HeXCa AOnOJlHHXeJlbHblM XeXHHHeCKHM 

pesyjibxaxoM. 3xo sejiex k noBbiuiCHHK) SKcnjiyaxauHOHHofi Hazie>KHOcxK BCJieACXBwe 
yMCHbiueHHa ''Majioro MexaHHHecKoro HSHOca" KOHxaKxoB h ^exajiCH 3jieKxponpHBo;ia, hxo, b 
KOHeHHOM cnexe, noBbiuiaex 3(^(J)eKXHBH0cxb saaBneHHOH rpynnw H3o5pexeHHa. 
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no;ia4a Ha ooMOTKy HaMarHHHHBaHHH 3aHBJieHHoro DneKxpoMarHHxa 
KpaTKOBpe.MeHHbix ynpaBHHiomHX HMnyjitcos xoKa nosBOJineT npH conocxaBHMbix xaroBbix 



xapaKTepHCTHKax h yAepvKHBaiomHX ycHnHHX 3JieKTpoMarHHTa cymecTBeHHO CHH3HTb 
MexajiJioeMKocTb sa^BJieHHoro 3JieKxpoMarHHxa h yBenHHwxb CHny xoKa ynpaBJiKtomero 
HMnyjibca. 3xo eme omn AononHHxenbHSiH xexHUMecKHft peaynbxax, o5ecneHHBaeMbiH 
3a5iBJieHHbiM H3o6pexeHHeM b BH^e cymecxBCHHoro yMCHbuieHHH . waccoraGapHXHbix 



CHH^eHHC Maccbi no;iBH3KHbix flexajiea sneKxpoMarHHxa h oAHOBpeivieHHo c 3xhm 
cymecxBCHHoe yMCHbuieHHe sepoHTHOcTH aaKJiena b Mecxax MexaHHHecKoro KOHxaKxa 
MeraJinHHCCKHx nacrea xaKHce cnoco6,cTByK>T noebimeHHio 3$(t>eKTHBHOcxH. 3xoMy >Ke 
cnoco6cxByex 34)(t)eicT nHCBMaTHMecKoro AeMn4>HpoBaHHa cxepHcneii AKopa bo BHyxpeHHHx 
noJiocTHx KaxyuiKH HaMarHHHHBaHHK, kotpeeS xaoce flBJiaexca AonoiiHHxejibHWM xexKHHecKHM 
pesyjibxaxoM ox HcnojibSOBaHHH saflBJieHHofl rpynnti H3o6pexeHHft. 

Eme oflHHM ^lonojiHHxeJiBHHM xexHHqecKHM pesyjiBxaxoM ox HcnojibsosaHHa saHsneHHoro 
H3o6pexeHHH HBJwexc3i xo, HTO B cjiynae Hcnora»30BaHHH HSoSperenHH- b KOHxaKxopax, 
BbiKJimaxejMX h x.n. ycxpoiicxBax oco6eHHOCXb sajiBJieHHoii KOHcxpyKmiH npHsoAHx k xoMy, 
^0, BO-nepBbix, CHna OKaxiw koHxaKiOB KOHxaxxopa He saBHCHX ox cHH>KeHHK Hanpa^KeHM 
nnxaHHfl, a, BO-Bxopbix, noBBimcHHe HanpHMceHHH nHxaniw He MO)Kex npHBecxH k pasorpeBy 
o6moxkh KaxyuiKH HaMarHHHHBaHHa KOHxaKXopa, x.k. b pa6oHeM cocxoaHHH OHa oGecxoHena h 
He noxpe6jwex 3JieKxpo3HeprHH. 

HH5Ke AaexcH KaHecxBeHHO-KOJiHHecxBeHHbia anajiHS,' KOxopwH cjie^xyex paccMaxpHBaxb b 
KanecxBe npHMepa peajiHsaiiHH samjieHHoro cnoco6a, a xaK>Ke 3a5iBJieHHoro sjieKxpoMarHHxa. 
H3 aHajiH3a eme 6onee cxanoBaxca noHHXHbiMH oco6eHHOcxH 3ajiBneHHoro cnocoSa 
ynpaBJieHHa MarHHXHbiM noxoKOM b cocxaBHOM MaxHHXonpoBOAe sansJieHHoro 3JieKxpoMarHHxa 
H oco6eHHOCXH KOHCxpyKUHH saHBJieHHoro 3JieKxpoMaraHxa. 

npH anajiHse MarHHXHbix uenefi yAo6HO h o6iienpHH5rro HcnojibsoBaxb aHajiorHK) Me^y 
MarHHXHbiMH H aneKxpHHccKHMH uenaMH. B 3X0M cjiynae MarHHXHbie uenH o6biHHO Moryx 6brrb 
npe^tcxasjieHbi b BHZie 3JieKxpHHecKHX cxcm, oxo6pa)KaK>mHX npoxeKaHwe sneKxpuMecKoro xoKa 
B uenH. HBJiHK)iueHCH 3neKxpHHecKHM aHaJioroM aHajiH3HpyeMori MarHHTHofl uenH. B 
jiajibHeHiueM saxeM aaajiHsnpyiox hmchho xaKHC aHanorosbie 3Jn[eKxpHHecKHe cxcMbi. 
3jieKxpH4ecKa5i cxcMa, noKasaHHax Ha (|)Hr.l, oxo6pa^aex 3KBHBajieHXHyK) saMKHyxyio 
MarHHXHyio uenb cocxaBHoro MarHHTonpoBOi^a saaBJieHHoro 3JieKxpoMarHHxa. flpH 3xom 
MarHHXonpoBOA, no MeHbuiea Mepe, HacxHMHO BMnojineH m MarHHxoTBep;ioro Maxepwaiia. 
HHHce npHBeAea aHanH3 3X0h uenw, npeacxaBneHHOii b bmac nocneAOBaxe/ibHo coe^HHeuHbix 



xapaKxepHCXHK. 
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3neMeHT0B. HacTb MarHHTonpoBOiia (Ha cxcMC (J>Hr. 1), BbinoJiHeHHan h3 MarHHTOTsepzioro 
NiarepHajia, oToopa/KCHa b bhac HCTOHHUKa MarHHTOOTH^KymeH CH^bi (MflC) h MarHHTHoro 
conpoTHBJieHHH Rt MarHHTHoro MaxepHajia, a nacrb, BbinojiHeHHan h3 MarHHTOMHrKoro 
NiaxepHana, oToopa>KeHa b bhac MarHHTHoro conpoTHBJieHM R*,. CooTBercTBeHHO B03AyuiHbift 
3a3op cocTaBHoro MarHHTonpoBOxta OTo6pa)KeH na cxeMe ^nr, 1 b BHjae MarHHTHoro 
conpoTHBJieHHH B03;iyuiHoro 3a3opa. Jln^i ynpomeHHH paccy^j[ieHHH aHajiK3 cixenaH a 
npeAnono>KeHi'iH, hto paccennHe MarHHTHoro noTOKa, BHxpeBbie tokh h Apyrne, MajiosHanamHe 
jxn^ HaiiiHX paccy>KAeHHH, HBJieHHH ycjioBHO yMxeHbi b cocTase MarHHTHoro conpoTHBJieHHH Ri 
BOSflyuiHoro sasopa. Tor^a BejiHHHHa MarHHTOABH^ymefi: cnnbi (MJXC) b aHajiH3HpyeM0H uenH 
nponopuHOHaiibHa ocTaTOHHOH HaMarHHyieHHOCTH MarHHTonpoBoj^a MaTepnaiia, a BejiHHHHbi 
MarHHTHbDC conpoTHBJieHHH Rt, Rm, Ri cooTBeTCTBCHHO MarHHTOTBep;xoro, MarHHTOMHrKOrO 
MaxepHajia h BOSAyuiHoro sasopa nponopuHOHajiBHbi MarHHTHSiM npoHHuaeMOCTHM 
cooTBeTCTBeHHO jir MarHHTOTBep^oro Maxepnajia, jIm MarHHTOMHTKoro MaxepHana h \h 
BOSAyuiHoro aasopa. KpoMe Toro, ohh cooTBeTCTBCHHO nponopuHOHajibHbi npoT5i:KeHHocTH 
(iUiHHe) CHHOBMX JiHHHH MarHHTOTBcp^ioro MaxcpHajia, MarHHTOMflrKoro MaxepHana h 
BeiiHHHHe BOs^cyuiHoro saaopa. IIohotho, hto npH yBejinHeHHH npoxaMccHHOcxH (bcjihhhhbi) 
B03^iymHoro sasopa MarHHXHoe conpoxHBJieHHe R, axoro BoajiyinHoro sasopa 6yiiex Boapacxaxb 
B KBa^paxHMHoii saBHCHMocxH K, naoSopoT, npH yMeHbinenHH npoxaMceHHOcxH (BejiHHHHti) 
B03;iyinHoro aaaopa MaraHXHoe conpoxHBJieHHe Rj axoro saaopa Gy^ex yGbiBaxb b 

COOXBeXCXBHH C 3X0ft SaBHGHMOCXBK). 

Ha 4>Hr. 2 noKaaaHti BpcMenHBie OTarpaMMM napaMexiJOB, xapaKxepHsyiomnx <|)H3HHecKHe 
npoueccbi, Koxopwe npoHcxojiHT b cocxasHOM MarHHxonpoBOAe saHBJiCHHoro 3JieKxpoMarHHxa, 
no MeHbiuefi Mepe. nacxKHHO BbinonneHHOM h3 MarnnxoxBepfloro Maxepnajia, npn peajiHsauHH 
saHBneHHoro cnoco6a ynpasJteHH^ MarHHXHbiM noxoKOM 3JieKxpoMarHHxa. Ha ^HarpaMMe I(t) 
oxo6pa>KeHa BpeMCHHan saBHCHMocxb ynpasJwiomHX HMnyjibcoB 3JieKxpH4ecKoro xoKa b 

oGmOXKC KaxyUIKH HaMarHHHHBaHHH, X,e. SaBHCHMOCXb BeJIHHHHBI aJTCKXpHHeCKOrO XOKa OT 

BpeMCHH. AnajiorHHHO, na ^arpaMMe H(t) oxo6pa>KeHa BpeMCHHaH 3aBHCHM0CTb 
HanpH>KeHHOCTH MarHHTHoro nojiH. Ha >aHarpaMMe \Xr{t) OToGpaHccHa BpeMeHHa5i sasHCHMOCTb 
NiarHHTHOH npoHHuaeMOCTH B MarHHTOTBepAOM MaTepHajte. Ha ^HarpaMMe |x.x,(t) oTo6paMceHa 
BpeMCHHan saBHCHMOCTb MarHHTHOH npoHHuaeMOCTH B MarHHTOMHrKOM MaTepHajie. Ha 
jiHarpaMMe Rr(t) OTo6pa>KeHa speMeHHaa 3aBHCHM0CTb MarHHTHoro conpoTHBJieHHK 
MarHHTOTBepjioro MaTepnajia. Ha AHarpaMMe RM(t) 0T06pa-/KeHa BpcMeHHan 3aBHCHM0CTb 
MarHHTHoro conpoTHBJieHHH MarHHTOM^rKoro MaTepnana. Ha AHarpaMMe Ri(t) oToGpaMcena 
BpeMCHHaji 3aBHCHM0CTb MarHHTHoro conpoTHBneHHK B03;iyiiiHoro 3a3opa. Ha /iHarpaMMC Ri:(t) 
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OTo6payKeHa BpeMeHHSw sasHCHMOcrb cyMMapHoro MarHHXHoro conpoTHBJieHHH 
cocTaBHoro MarHHTonpoBOiia. Ha AnarpaMMC M^lC(t) oTo6pa>KeHa speMeHHa^ saBHCHMocTt 
MarHHTo;iBH>Kytuefi CHJibh jneficTByiomeft b MarHHTonpoBOiie. Ha iiHarpaMMe.<I>(t) OTo5pa/KeHa 
BpeMCHHaH 3aBHCHM0CTi> MaTHHTHoro noTOKa B MarHHTonpoBOiie. Ha rjHarpaMMe Br{t) 
OTo6payKeHa BpcMCHHaH 3aBHCHM0CTb MafHHTHoH HfmyKUHH B MarHHTOTBep/xoM MaxepHajie. Ha 
iiHarpaiMMe B>,(t) .OTo6paHceHa BpeMCHHa^i sasHCHMocTb MarHHTHofi iiunymmi b 
MarHHTOM^rKOM MarepHaJie. Ha jinarpaMMe F(t) OTo6pa>KeHa BpeMCHHaH saBHCHMocxs cvinhi 
3JieKTpoMarHHTa, npHTaraBaKDmeH HKops. A Ha AHarpaMMe 5(t) OTo6pa>KeHa apeMeHHaii 
sasHCHMocTS BejiHHHHbi B03;iyinHoro sasopa. 

C MOMenxa BpeMCHH ti HaTOHaercH papacTaHHe HanpHHceHHociH H MarHHXHoro nojiH jxo 
sejiHHHHsi, onpej^ejineMOH aMnjiHTy^oH ynpaBJiHiomero HMnyntca sJieiopHHecKoro xoKa I b 
oSmoxkc KaxyuiKH HaMarHHHHBaHHH. B cooxBexcxBHH c HapacxaHHew HanpraceHHOCXH H 
MarHHXHoro nojw c MOMeHxa apeMeHH ti HanHHaexca yBejiHHeHHe MarnnxHofi npoHHuaeMOCXH 
fJr MarHHXOXBepfloro MaxepHajia ox sHaneHH^ AO snaqenHH jAmax h nocjiejiyiomee ee 
yMCHbuieHHe no MHHHMajitHoro SHaneHH^ Umin, BW3BaHHoe HacbimeHHCM MarHHxoxBepAoro 
MaiepHajia. AHajioniHHBie HSMeneHH^ npexepncBaex MarnkxHaH npoHHaacMocxb b 
MarHHX0M>irK0M MaxepHajie. ripH axoM MarHHXHaa npoHHqaeMocxb |Xm MarnaxoMHrKoro 
MaxepHaiia, He nMeiomaK otho BupaMceHHoro HactimeHMH, yBCJiHHHBaexcH no SHaHeHH^, 
Koxopoe B 1,54-2 pasa 6ojiBnie, hcm MaraHXHaji npoHHuaeMocxb Hr MarnnxoxBepfloro 
MaxepHana, flOcxHrawma)! obho Bbipa»ceHHoro HactimeHHH (cm. ^ht. 2 h xa6ji. 1). HsMeneHK^i 
BO BpcMeHH MarHHXHoro conpoxHBJiCHHH Rt MaTHHxoxBepjioro Maxepnajia h MarHHXHoro 
conpoxHBJieHHK Rm MarHHXOMHrKoro Maxepnajia, ^pe;^cxaBJI^IOI^Hx co6oh bcjihhhhE)!, o6paxHo 
nponopuHOHansHwe cooxBexcxsyiomHM ManiHTHbiM npoHHuaeMocx5iM, oxo6paHceHbi na 
BpcMCKHbix j^HarpaMMax Rr{t) H RmW, cooTBercxBeHHo. KaK bhoto h3 BpeMCHHbix iiHarpaMM 
Rr{t) H RmCO, yKasaHHbie MarnHTHsie conpoTUBneHHH b momcht BpcMeHH t| HanHHaioT 
yMeHbuiaxbCH, h 3xo yMenbUieHHe npoAOJi>KaeTCH jxo xex nop, noKa xeKymne SH'aHeHHH Rr(t) h 
RmCI), He /locxHrHyx 3HaHeHnft, onpewJineMsix BeJiHHHHOH MaKCHMajibHOft MarHHXHOfi 
npoHHuaeiMOcxH jimax, npHHCM MarHHXHoe conpoxHBJieHHe MarHHxoM^irKoro MaxepHana 
npuHMMaex OKOHwaxejibHoe SHaHewie, KOXopoe b 1,5-;-2 pasa NieHbuie, hcm MarnnxHoe 
conpoxHBncHHe MarHHxoxaepAoro MaxepHana. CyMMapnoe MarHHXHoe conpoxHB/ieHHe Rv 
cocxaBHoro MarHHxonpoBOiia, no MeHbuiefi Mepe, nacxHHHo BbinoJiHCHHoro h3 
MarHHXOxeepAoro Maxepnajia (cm. 4>Hr. 1), MOHcex 6bixb npe^icxaB/ieHO cyMMoR MarnHXHbix 
conpoxHBjieHHH MarHHxoxBcpAoro MaxepHajia R-r, MarnHxoMHrKoro MaxepHana R,, m 
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B03ayuiHoro sasopa R^. ripH 3tom cneAyeT HMexb b smy, hto SHaneHne MarHHTHoro 
conpoTHBneHHH R, B03iiyuiHoro 3a30pa HBn^ieTCH (J)yHKUHeH, Koiopaji nponopunoHCLibHa 
Ksajpaxy BenHHHHSi B03nyuiHoro 3a3opa 5 h KOTopa^ HanHHaex yMeHSuiaTbca s MONreHT 
BpeMCHH ti, a B MOMCHT BpeMCHH ti jxociHVdiQT CBoero MHHHMajitHoro 3HaMeHHfl. B 3T0T xce 
MOMCHT BpeMCHH BCJiKHHRa MaTHHTHoro conpoTHBJieHHH BOS^iyuiHoro 3a3opa R» AOCTHraeT 

MHHHMaJIbHOrO 3HaMeHKH. 

BeJIHHHHbl MarHHTHLPC HH/iyKUHH Br B MarHHTOTBCp/XOM H Byt B MaPHHTOMHrKOM 

MaxepHaiiax h senHHHHa MarHHXHoro noTOKa <S> b warHHTonpoBOAe, a xame BejiHHHHai 
MarHHTOiiBH)Kymeft chjiw MflC b momcht BpeMCHH ti HaHHHaiOT Bospacraib BCJieflcxBHc 
B03pacxaHHH HanpKHceHHocxH MarHHXHoro nojw H h yMCHbuieHKH cyMMapnoro MarHHXHoro 
conpoxHBJieHwi MarHHxonpoBOAa Re h saKaHHHsaKJX csoe HapacxaHne nocne OKOHnaHHa 
HapacxaHH^ Hanp5[KeHHocxH H MarnHXHoro nonsi, OKOHHaHHK npouecca KaMarHHHKBaHK5! 
MarHHxoxaep^loro h MarHiixoMMncoro MaxepnajiOB h OKOHHaHKA npouecca MHHHMHsauHH 
B03iiyraHoro sasopa. ripHXHniBaiomee ycHjrae F, Koxopoe HBJwercH 4>yHKUHeK MarHHXHoro 
noxoKa H o6paxHb nponopmiosajiSHO KBajipaxy BejiHHHHBi B03^(yniHoro 3a3opa, xaKxce 
HaHHHaex Bospacxaix* b momchx BpeMCHH ti h jtocxaraex CBoero MaKCHMajiBHoro SKancKHfl npa 
jiocxMx<eKHH BcnHHHHofi B03AyiiiHoro 3a3opa 8 ee MHHHMajiSHoro sHaMeaiw. 

YKasaHHHe sBone 4>H3HHecKHe bcjiuhkhh coxpaH5iiox cboh snaqeHKH jio MOMCHxa BpcMeaH 
t3, x.e. AO MOMCHxa oKOHHaHHH fleHCXBH5i ynpasjiHiomero HMnyjitca 3JieKxpHHecKoro xoKa b 
o6Moxice icaxyiiiKH HaMarHHHHBaHHH. B 3X0X momchx BpcMeHH ta HaHHHaex yMeabuiaxbca 
HanpmeHHocxb H ManinxHoro nojM h MarHHXOABH»cymaH CHna MJSJC, OjiHaKO 3xo 
yMCHsmeHHe orpaHHHeHo coxpaHHBmeac5i HaMarHHHeHHOCXBio MarHHXOXBepAoro Maxepaajia, a 
Be.aHHHHa HaMarHHHeHHocxH MarHHxoxBep/ioro MaxepHajia, b cbofo onepeAb, orpaHHHeHa 
HH3KHM cyMMapHbiM MaFHHXHbiM conpoxHBJieHHCM Rz MarHHxonpoBOAa, KOTopa^ coxpaHaercH 
ojiaroAapH BbicoKOH Hanp^HceHHOcxH H MarHHXHoro nojm. TaKHM oSpasoM, (^aKxunecKH hmccx 
MecTO ycxaHOBneHHbiH naMH $aKX, KoxopuH panee ae 6bm HssecxeH, - HajiHHwe 
no.ioKHxejibHOH o6paxHOH cbk3h MOKny Bbiuie yKasaHHbiMH BejiHHHHaMH, a hmchho Nie/iuy H, 

Br. Bm, Jl,-, JiM. Rr H Rm. IlpH 3X0M yKasaHHblC BeJIHHHHbl B3aHMH0 npenaXCXBVlOX VMeHbUieHHlO 

apyr Jipyra. 

TaK, npH yMeHbUJCHHH HanpHyKCHHOcxH MarHHXHoro nojia H (cm. (f)Hr. 2) ocxaxoHHan 
NtarHHXHai! HHziyKUHii (HaMarHHHCHHOcxb) MarHHXoxBepiioro Maxepaana co3jiaex 
MarHHxo;iBH>KymyK) cHJiy MJJJC, BejiHHHHa Koxopofi xcm 6oAbuie, hcm 6oJibuie Br. B 3aMKHyxori 
MarHHXHOfi uenH Bt MaranxonpoBOiia (cm., nanpHMcp, ^nr, 1) MarHnxoABH>Kyuia5i cHJia MJXC 
C03aaex MarHHXHbift noxoK <J>, BejiHHHHa Koxoporo cocxaBjcaex 
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a)=ivinc/Ri (I) 

rae R^ - nonHoe MarHviTHoe conpoxHBneHHe DKBHBaJieHTHOH MarHHTHdw uenH Ha ^vir. 1. 

npHDTOM R£=Rt+Rm+R-i, (2) 

rae Rr - MarHHTHoe conpoTHBJieHHe MarHHTOTBepaoro MarepHarta MarHHTonpoBoaa; 
R„ - MarHHTHoe conpoTHBJieHne MarHHTOMHrKoro Maxepnana MarHHTonpoBOzca;' 
- MarHHTHoe conpoTHBJieHHe BOSAyuiHoro saaopa, 

CneACTBHCM 3Toro ecTi> to, hto MarHHTHtift noTOK <I> onpe^eiweT HaMarnHHeHHOCTS 
MarHHTOM>irKoro MaTepHajia. A peayjiHTaTOM onHcaHHoro asneKHH ecTb to, hto MarHHTHwe 
npoHHuacMOCTH m MarHHTOTBepTOro MaTepwaJia h |Im MarHHTOMHrKoro, cooTBetcTBeHko. 
MaTepHajiOB MaraHTonpoBOiia ocraiOTCfl npaicTHHecKH TaKHMH kc, KaK h b HHTepaajie speMenH 
OT ti jxo ti Ha (^HF. 2. Cjie;ioBaTejiBHO, MarriHTHBie conpoTHBJieHHH Rt MarHHTOTBepAoro 
MaTepHajia h, cooTBCTCTBeHHO, R„ MarHHtONwrKoro MaTepHajiOB npaicniHecKH He hsmchaiot 
cbohx SHaneKHH npn nepeMarHHHHBaHHH, T.e. npH HaMarHHHHBaHHH h pasManniHHBaHHH. H 
vaK KaK BCJiHHHHa B03;iymHord sasopa 8 ocrraeTCH MHHHMajiEHOii (MHHHMHSHpoBaHHoa), to 
MarHHTHoe conpoTHBneHHe R, B03;oanHoro sasopa h cyMMapnoe MarHHTHoe conpoTWBJieHHe 
Rr 3KBHBaJieHTH0l! saMKHyrofi qeroi MannfTonpoBO^^a na (^hf/I coxpan^T cboh 3HaHeHHji Ha 
ypoBHe, 6JIH3K0M K TeM SHaneHHHM, KOToptie HMejiH MecTO B HHTepsajie BpeMCHH ot ti JXO ti Ha 
(^HF. 2. 3to ycraHOBJieHHOe asTopoM ^aHHoro H3o5peTeHH5i hoboc cBoficTBo cocTasHbix 
MaFHHTHBix i^enefi HMeer sectMa cymecTBCHHoe aHaneHiie jum sa^BJieHHOH rpynn'si 
H3o6peTeHHH - saHBJieHHoro cnocoSa ynpasneHiw MarHHTHSiM noxoKOM b cocxaaHOM 
MaFHHxonpOBOAe 3JieKxpoMarHHxa h sajiBJieHHOH KOHcxpyKiiHH 3JieKxpoMarHHXa, b Koxopoft 
Hcnojib30BaH 3X0X cnoco6, nocKOJibky onpejEicjiaex HMeiomnH Mecxo xaK HaatiBacMbiH "s^i^eKx 
samejiKH", hjih 34)4)eKx, KOXopbiH aHajiorHHen ''xpHrrepnoMy s^i^eKxy". B pesyjibxaTe 
onHcaHHbix npoueccoB HanpH)KeHHOCTb MarHHTHoro nojiH H, BejiHHHHa MarHHTHofi HH/iyKUHH 
Bt b warHHTOXBepiioM h Bm b MarHHTOMJiFKOM MBTepHanax, MarHHTOABHMcymaK CHJia M^C, 
MarHHTHbiH noTOK O H npHTXFHBaiomaK CHJia F 3neKTpoMarHHTa coxpanxioT cboh sHaneHHH Ha 
ypoBHe 80-98% qt Tex SHaneHHii, KOTopbie 3th BejiHHHHbi hmcjih b momcht BpewenH tj. 
OnHcaHHoe cocTOflHHe flBjiHexcH o^hhm h3 ycTofiHHBbix cocTOHHHfi MarHHTonpOBOAa. TaKoe 
ycTOHHHBoe cocTOiiHHe coxpaH5ieTC5i JXO no^aHH BTopoFO ynpasjiHiomero HMnyjibca b oomotkh 
HaMarHHHHBaHHH B MOMenx BpeMCHH t4. 

B paccMaxpHBaeMOM cjiynae BxopoS ynpaaniiiouiHri HMnyjibc aoji>KeH Hwexb 
npoxHBonono>icHyK> (no cpasHeHHio c nepBbiM ynpaBJiaraiuHM MMnyjibcoM) noji5ipHOcxb, a ero 
BenHHHHa I AOJDKHa o6ecneHHBaxb nanprneHHocxb H MarHHXHoro nojia, paanyio 
KOopuHTHBHOfi cHJie He MarHHTOTBcpAoro MaTcpHana [cm. AHarpaMMy H(t)]. Ha BpeMeHHwx 
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iiHarpaNiMax 3to cocTOHHHe cooTBercTByex MOMCHxy BpeMCHH ts. B 3Tot momcht speNieHH 
HNteer mccto nojiHoe pa3MarHHHHBaHHe MarHHTOTaepjaoro MarepHana, T.e. TCKymee 3HaHeHHe 
Bt iiocTHraeT 3HaMeHH5i Bt=0, a MarwHTHSie npoHHuacMOCTH fix MarHHTOXBepaoro h |Im 
MarHHTOMJirKoro MaTepHanoB,MarHHTHbie conpoTHBjieHHK Rr MarHHXOTBepjxoro, Rv, 
MarHHTOM^rKoro MarepHajioB, R^ BOSnyuiHoro 3a30pa h cyMMapHoe MarHHTHoe conpotHBjieHHe 
Rx, MarHHTonpoBozia, MarHHTHbie HH^iyKUHH Bt MarHHtOTBepnoro, B,, MarHnxoMJirKoro 
MaxepHajiOB, MarHHTHfaift noxoK O, npHrnrHBaiomaH CHJia F h BenHHKHa B03jayuiHoro 3a3opa 6 
nperepneBaiOT HSMeHCHM, Koxopue no CBOCMy xapaicrepy o6paTHfai HSMeHCHHJiM, onHcaHHww 
B HHTepBajie BpcMeHH OT t| flo ti, ecjiH He yHHTbiBaxb nepcMarHHHHBaHHa 4*eppoMarHHTHi>ix 
MaxepHanoB MarHHXonpoBOAa, x.e. ecjiH He ynHxtieaxs oco6eHHOCXH nepeMarHHHHBaHHK 
MarHKXONuirKoro Maxepaajia cepAeraHKa n MarHHXOXBepAoro MaxepHana BCxasKH. TeKymee 
snaqeHHe MarHHXHoro noxoKa 0=0 h onHcanHwe SHaneHHH ocxanbatix napaMexpoB 
xapaKxepH3yiox Bxopoe ycxofiHHBoe cocxoHHHe MaranxonpoBo^ia. 

Ha speMeHHOH /(HarpaMMe I(t) oxo6paMceHO Hanajio ^eHCXBHH b MOMenx speMeHH ty 
BToporo ynpaBJiHiomero HMrtyjibca xoKa b o6MOXKe KaxymicH HaMaraHHHBaHHa, 
o6ecneHHBaK>mero eme goto, xpexbc no cnexy, ycxoft^HBoe cocxoHHHe MarHHXonpoBojpia, 
aHa/ioFKHHoe ycxoanHBOMy cocxohhhio, onHcaHHOMy b mrrepBane ox t3 no U c xeM, o^cnaKO, 
oxjutHHCM, Hxo BeKxop MaTHHXHoro noxoKa O npH 3xom HA^eex HanpaBJicHHC, 
npoxHBonoJioxcHoe oimcaHHOMy b HHxepBaji^ BpeMCHH ox U* flJiH nojiy^enHK xaKoro 
(xpexBero no cnexy) ycxoiraiBoro cocxohhhh Heo6xoOTMO noAaxt b o6MOXKy KaxynncH 
HaMaxHHHHBaHHH ynpaBJiHiomHft HMnyjiBC, nojwpHocxt Koxoporo npoxHBonojiO)KHa xoft, 
Koxopan HMeex Mecxo b HHxepBajie BpeMeHH ox t| jio ti, c aMnnaxyAoK, AOcxaxoKHofi am 
nepeMarHHHHBaHHH MarHHxoxBep^oro MaxepHana, x.e. c aMOJiHxyAOii 6ojii>meft, hcm He (cm. Ha 
4)Hr. 2 BpeMeHHyK) j^HarpaMMy H(t) b HHxepBane BpeMeHH ox t4 jxo U), BpeMeHHbie 
3aBHCHM0cxH napaMcxpoB, oxo6pa>KeHHbie Ha 4)Hr. 2 b HHxepBaae BpeMeHH ox t3 jio Gy^yx 
xaKHMH Ke, KaK h b HHxepBane speMeHH ox ti jxo ta, ho c xcm, OAHaKo, oxnuHHeM, 4X0 
HanpHXceHHOcxb MarHHXHoro nojiH H, MaxHHXHBift noxoK O, MarHHXHbie HH^yKUHH B-,- 
MarHHXoxBepAoro h B.„ MaxHHXOMHrKoro MaxepHarioB 6y;iyx HMexb 3flecb npoxHBonoJip>KHyio 

nOJlHpHOCXb, 

SaHBJieHHbifi 3JieKxpoMarHHx (4)Hr. 5-16) pa6oxaex cjie^yiornHM oSpasoM. 

ripH noAane Hanp5t>KeHHJi na o6MOXKy 4 KaxyuiKH HaMarHHHHBaHHH h B036y>icAeHHH b hch 
MarHHXHoro noxoKa <£> b cocxaBHOM MarnnxonpoBO^e 3JieKxpoMarHHxa, npoHCxoAHx 
nptrrnrHBaHHe noABH>KHoro HKopa I MarHHXHOfi CHcxeMbi k HenoABHXHOMy cxaxopy 2, 
He3aBHCHM0 ox no/KipHOcxH noAaHHoro ynpaBJiniomero HanpaxceHHH. 3xox MarnHXHbifl rioxoic 
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o5ecne4HBaeT npHTHPHBaHHe HKopa I MarHHTHOft cHCxeMbi k cxaTopy 2 c 
npeoaoJieHHCM ycHJiHH, cosAasaeMoro BosBpaiHOH npy/KHHoft 10 h tcm caMsiM MHHHMH3HpyeT 

B03>ayilIHbIH 3a30p 6 MarHHTOnpOBOAa aJTCKXpOMaTHHTa. rioCJie 3aMbIKaHHH MarHHTHOH ueoH 

MarHHTHsiH noTOK O B 3aMKHyT0M MarHHTonpoBo;ie 3aKOJT£>uoBbiBaeTCH. Hocne chktha 
Hanpa/KeHHfl c oomotkh 4 KaxyuiKH HaMarHHHHBaHH5i MarHHTHbiH noTOK cD, 
aKKyMyJiHpoBaHHbiH b MarHHTOTBepAOH BcxaBKC, npoAOJiMcaex yriep>KHBaxb AOMCHbi 
opHCHXHpoBaHHbiMH Bjxojih MaFHHXHbix cHJioBbix JiHHHH. MaKCHMajibHOc yAep>KHBaK)mee 
ycHJiHe 3aBHCHX ox HcxoOToro HMnyjibca KaxyiuKH 4 h o5i>eMa MaxepHajia MarHHXoxBepziOH 
BCxaBKH 3. riocjie MexaHHHecKoro paspwaa MaruHXHOH uenH aomchh rpaHHHHbix cjiocb 
MarHHxoxBep;iOH scxaBKH 3 HacxHHHO n.epeopHeHXHpyioTCH, hxo cooxsexcxByex ocxaxoHHOH 
HaMarHHMeHHOCTH MaxepHajia MarHHToxBepfloii BcxasKH. BcjieacTBHe 3Xoro aejiHHHHa 
yjiepHCHBaiomero ycHJiHH F sneKxpoMarHHxa cHHXcaexcH npHMepno na nopwoK. nonnoe 
"o6HyneHHe" MarHUXHoro noxoKa b MaxepHane MaranxoxBepAoii BcxasKH 3 cooxBexcxayex 
cjiyqaio npHMepHO pasHoro, x.e. npHMepno noposny, pasAeJieHHH tomchob c 
BsaHMoracHmHTviHCK MarHHXHbiMH noxoKaMH B MarHHXonpoBOAe 3a5iBTOHHoro 3JieKxpoMarHHxa. 
MarHHXOXBepAafl acxasKa 3 h3 cnjiaBa "Ajihhko" nocjie HaMarHKHHsaHHa b cocxaBHOM 
3aMKHyxoM MarHHXonpoBoj^e cxaHOBHxcH no CBoeMy yziepxcHBaiomeMy ycanHio na nop^moK 
Momnee, hcm xaKan Mce BcxasKa, HaMaraHHeHHaK SHe saMKHyxoS MarHHXHog uenH. 

MarHHXHbiii noxoK b cocxasHOM MarHHxonpoBOiie o6ecneHHBaex MHHHMKsauHio 
BOSAyuiHoro sasopa S b MarHHxoiipoBojEce, x.e. MHHHMHsaimid aejiHHHHbi aKBHsajieHXHoro 
MarHHXHoro conpoxHBJieHHH cocxasHoro MarHHXonpoBojia, h nocjieAyiomee saxeM 
nepcMarHHHHBaHHe MarHirroxBepjaoro Maxepaajia cocxaBHoro MarHHXonpoBo;ia, 3xo 
nepeMarHHHHBaHHc o6ecneHHBaex "sanoMHHaHHe" MarHHXHoro noxoKa b o5ecxoHeHHOM 
cocxoHHHH oSmoxkh 4 KaxyiDKH HaMaraHHHBaHKW. TaKoe "sanoMHHaHHe" MarHHXHoro noxoKa 
oGiHCHHexcH xeM, hxo MarHHXOXBepAaH BCxaBKa 3 npe^cxaBJiHex co6oh nojiHKpHcxajiJi hjih 
nceB^OMOHOKpHcxajiJi b cjiynae aHH30xponHoro MaxepHana c reKcoroHajibHofi cxpyKxypoH, 
caMonpoH3Bo;ibHO pa36HXbia Ha AOMeHbi, b KoxopoM MarHHXHbiH noxoK ucjikkom 3aMbiKaexc5i 
BHyxpH npocxefiuiero o6pa3ua ((^nr. 17-21), a bhc ero MarHHXHoe nojie Ha xopucBbix 
noBepxHOCXHX 3JieMeHX0B MarHHxonpoBoria npaKXHnecKH nonHOCXbK) HCHe3aex. Y noBepxHocxH 
oopa3ua MC/KAy AOMenaMH B03HHKaiox rpaHHHHbie enow kohchhoh xojimHHbi. B hx oGiaeMe no 
onpeaejicHHOMy saKOHy npoHcxo^Hx noBopox BCKXopa HaMarHHHCHHOCXH Is ox ero 

OpneHXaUHH B OilHOM HOMCHC K CFO OpHCHXaUHH B iipyPOM. Ha 06pa30BaHHe rpaHHHHOrO CilOfl 

3axpaHHBaexc5i HCKOxopan "rpanHHaan", njm noBepxHocxnaK, aaeprHa, BCJiHHHHa KOxopoH 
3HaHHxejTbHO MeHbuie oG-beMHoft 3HeprHH, HcnesaHDmeR npH o6pa30BaHHH 
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3aK0JibU0BbiBaiomerocH nojiH o6pa3ua. TaKHM o6pa30M, oGpasosaHHe ;ioMeHHOH cxpyKTypw 

- 3T0 0({)([)eKT CaM03aKpfaIBaHHH ({)eppOMarHHTHblX Tejl npH HanpH}KeHHOCTH Hanem= 0. Ha.lHHHe 

>Ke npH Hu,n.u,= 0 ocraTOHHoK HaMarHHHeHHoc™ Ir b oGpaauax (b cnynae nocTOJiHHbix 

MarWHTOB) MO/KHO oS-bHCHHTb BJIHRHHCM BHyTpCHHHX Zie4)eKT0B B CTpyKTVpe KpHCTa-l.ia. 

oarpyziHafoiuHx npouecc saKpbiBaHWH, T.e. npH 3tom npoHcxoAHx Htnosinasi KOMnencaura 
pe3y;ibTHpyiomero MarHHTHoro MOweHTa Bcero o6pa3ua h HajiHHHe nom pacceHHHJi b Mecxax 
BbixoAa cjiocB. MoHOKpHCxajuibi, HMeiomHe nJiocKonapannejibHyfo AOMeHHyio cxpyicrypy (cm. 
(|)Hr. 19), cocTOHT H3 Hepc^iyioinHXCH o6jiacTe{f, nanpaBJieHHH HaMarHnneHHOCXH b 
Koxopbix aHXHnapajiJiejibHbi. B 3xhx cjiyna^x Hapa;iy c ochobhmmh ziOMCHaMH A, B, B, T, ... 
HMeioxcH xaK Ha3biBaeMbie saMbiKafomHe aomchw a, 6, b, r, a, . rpaHHHHoro cnoa. 

EcjiH nowecxHXB "paaMarHUHeHHSiii" 4>^ppoMarHHXHbifl oSpaaeq c flOMCHHOfi cxpyKxypoH 
BO BHeuiHee MarHHXHoe . nojie, oh "HaMarHHHHBaexca", x.e. AOMeHw c HanpasjieHHeM 
HaMaraHHCHHOCTH, 6onee 6jih3khm k HanpaBJieHHio HanpajKCHHOCTH SHemHero MarHHXHoro 
nojia 6y;iyx paapacxaTSM sa cnex "noe^aHHH" oe-beMa cbohx, MCHee BwroAHO HaMarHHHeHHbix, 
cocezieH. 3xox npoi^ecc ocymecTBjweTca sa cnex CMemeHM rpaHHHHwx cjiocb MCKiiy 
;ioMeHaMH. OflHOBpeMeHHO c 3thm b flOMenax 6yAex npoHcxofliiXB noBopox BCKxopa la 
HaMarHHHeHHocxH. k . HanpaBJieinno BHenraero ManetHXHoro nojiu - npouecc Bpamenra. 
XapaKxep cMemcHHH rpaHHu aomchob h spameHM BeKXopa HaManiHHeHHOcxH b hbx 
onpejiejMiox Bjm saaHCHMOCXH . pesyjiLxapyiomeH HaMaraHHeHHOcxH ^eppoMarHHXHBix 
o5pa3uoB HJTH Hx MaTHnxHoft nHjxyKm^ OX BHeuiHero MarHHXHoro nojw, x.e. onpe;iejiHK)x 

. 4>opMy KpHBOii HaMarHHHHBaHM. 

EcjiH noMecxHXB o6pa3eu MaraaxoxBepijoro Maxepaana b o6ieMHo-3aMKHyxyio MarHHXHyio 
uenb MarHHXonpoBoj^a, o6pa30BaHHoro H3 MarHHXOMKrKoro Maxepaajia, xo nocjie sosfleftcxBHa 
BHeuiHHM MarHHXHbiM HOJiCM, ipaHHHHbie cjiOH o6pa3ua oxKpbiBaioxca, npoxHBonoxonoKHO 
HanpaBjieHHbie OTMCHbi o6pa3ua nepeopHenxHpyioxcH b cooxbcxcxbhh c BHeuiHHM .MarHHXHbiM 
nojiCM H Moaennpyexca npocxeftmaH AOMeHHaa cxpyKxypa, oxo6pa)KeHHaH Ha ^nr, 17, 18. 
Toecxb B 3X0M cjiynae MarHHXOXBep;iaa BCxaBKa ^HKCHpyexcn b cocxohhhh c oxKpbixbiMH 

rpaHHHHblMH CJIOHMH HOMCHOB H nepeopHeHXHpOBaHHblMH OCHOBHblMH ZlOMeHaMH, a (t)yHKUHH 

3a.MbiKaK)mHx AOMeHOB nocjie npcKpamcKHH noAaHH HMnyjibca xoKa b o5MOXKy KaxyuiKu 
HQMarHHHHBaHHH ncpexoAHx K iiexajiHM HKopn H cxaxopa, pasMemeHHbiM nepneHanKy/iHpHO 
HanpaBJieHHK) BHeuiHero MarHHXHoro noxoKa-CM. (^nr. 20 h 21. 

BaKBJieHHbie KOHCxpyKUHH no3B0JiHK)x conexaxb nojio>KHxejibHbie xa^ecxBa 
MurHHXOM^rKoro MaxepHajia, KpHsa^i HaMarHHHeHHOcxH Koxoporo xapaKxepnsyexcH 6oJibUiOH 
MarHHXHoPi BocnpHHMqHBOcxbK) (npoHHuaeMocxbio), onpeAejiaiomefi yBe/iMMCHHe 
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HaiMarHHHeHHOCTH (HHAyKUHH) B cjia6bix nojiHx, hmcct oHeHb yiKVK) neTHio 
rncTepe3Hca, hhhto/KHO Majiyio K03puHTHBHyio CH.iy, 5onbiiiyK) ocTaTOMHvio 

HaMarHHHeHHOCTb, OJIHSKVK) K HaMarHHHeHHOCTH HaCbimeHHH. C ;iOCT0HHCTBaMH 

NiarHHTBepiioro MaxepHajia, HBJiHiOLuerocK cxaGHJibHbiM hctohhhkom cHJibHoro nona c 
MaKCHMajibHO uiHpoKOH (6jiH3Koft K npHMoyrojibHOH) ncTjieH rHCTepe3Hca, i.e. g BbicoKOfi 

KOipUHTHBHOft CHJIoFl H OCTaTOHHOM HaMarHHHeHHOCTfalO, 5;iH3KOft K HaMarHHMCHHOCTH 

HacbimeHHH. 

M^C B MarHHTOMHrKOM H MarHHTOTBepflOM MaxepHajrax cyMMnpyioTCK. 

riocjie MexaHHHecKoro paspwBa MarHHTHOH uenH cocxaBHoro . MarHHXonpoeoAa Ha 
xopucBbix noBepxHOcxflx MarnnxonpoBOfla BOSHHKaiox pasManniHHBaioiime nojiioca, h ecraBKa 
3 BoaapamaercH b cocroHHHe, cooxBercxByiomee ocxaxoTOOft HaMarnHHCHHOGXH, x,e. 
(j)eppoMarHHXHbiii Maxepaaji cxaHOBHxcH . SHnoJinpHbiM nocToaHHbiM MarHHxoM, x.e*. 
MarHHxoTBepflaH acraBKa nepexo^iHT hs coctohhhh c MaKCHMajiBHoa HaMarHHHeHHOCxBio 
(rpaHHHHBie cjioh oxKpbrrti) a cocxohkhc ocxaxoHHOfi HaMaraHHeHHOCXH (rpaHHHHtie cjioh. 
3aKpbrrsi), BejiKHHHa Koxopofi Ha nopHAOK MCHBiue. 

BosBpax flKopx 1 B HCxoOToe nojio^CHHe oSecneHHaaiox KpaxKoapeMeHHtiM HMnyjitcoM 
xoKa BO BCxpeHHO HaMOxaHHyK) o6MOXKy, jih6o HMnyjibCHBiM Hanp^eHHCM o6paxHoa 
nojwpHocxH c pacnexHofi aMnJiHxyfloii, jih6o pacnexHofi OTtfrejiEHOcxtK) no xoKy, jih6o cepHeK 
saxyxaiomHX HMnyjiBCHMX K0Jie6aHHii, jni6o fleiicxBHeM BOsapaXHofi npy»cKHBi. 

PacHexHBiM H aKcnepHMeHxajiBHHM nyxeM aaxop' noOTsepOTJi cymecxaeHHyio 
3$4>6KXHBH0CXE> saOTJieHHoii rpynnbi H3o6pexeHHa, KOxopaa o6ecneHeHa KaK 3a cnex 
3Heproc6epeMceHHH, a xaioKe 3a cnex pesKoro chhmcchm aaapaftHwx 0XKa30B h yaejiiiHeHHa 
cpoKa 6e30XKa3H0H pa6oxH KOMMyxHpyiomHX ycxpoficxB, x.e. sa cnex yaejiHMeHHa Hapa6oxKH 
Ha oxKas, xaK h 3a cnex cymecxacHHoro pacuiHpeHHa 4>yHKaH0Hajn>Hwx B03M05KHocxeH 
Hcnonb3oaaHHfl sa^BJieHHMx aapHaHxoB KOHcxpyKUHH sjieKxpoMarHMxa. 

SauBJieHHoe H3o6pexeHHe o6ecneHHBaex cjieayiomHii xexHHHecKHfl pesy/iBxax npH ero 
Hcnonb30BaHHH: 

- SaHBvieHHbift 3JieKxpoMarHHX. paSoxaex KaK a uenax nepeMeHHoro xoKa, xaK h 
nocxofiHHoro xoKa; 

- SaHBJieHHbiR 3JieKxpoMarHHX oSecneHHsaex, MeHbuiefi Mepe, iisa ycxofiHHBbix 
3HeproHe3aBHCHMbix cocxohhhh MarHHXonpoBO/ia; 

- MarHHXonpoBo;i saHBJieHHoro 3JieKxpoMarHnxa MO>Kex 6bixb BbinojiHeH m 
HejiHrnpoaaHHOH cxanw; 
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3a5lBneHHbIH 



ojieKTpoMarHHT oGecneHHBaex cymecxaeHHoe (na nop^iioK) 



VBenHHeHHe laroBoro ycHJiH^ jih6o cymecTBCHHoe yMeHbUieHHe nnomaiiH nonepenHoro 
ceneHHH ii cymecTBCHHoe yMeHbiueHHe Macco-ra6apHTHbix noKaaaTeJieri, a xaK/Ke cHH"/KeHMe 
MexaJTJioeMKocxH no mcah b 3-^5 pas h no MarHHXOMHrKOMy Mexaji.iy (cxann) - b 7^10 pa3: 

- CHH/KCHne MHepuHOHHocxH H noBbiuieHHe 5bicxpojieHCXBHa 3iieKxpoMarHHxa; 

- CHK/KeHHe HaKJiena 3JTeMeHX0B MarHHxonpoBOAa h noBttuieHHe hshococtohkocth; 

- noBsiiueHHe cpoKa cny^6fai HcnonHHTenbHbix KOHxafcxoB icoMMyTauHOHHOK 
sjieKxpoannapaTypbi; 

- YBeJiMHeHHe yjjepjKHsaiomero ycHjira saasneHHoro sjieirrpoMarHHTa c MarHHTOTBepnofi 
BcxaBKOH cocxaBHoro MarHHxonpoBoj^a, nanpHMep, h3 cnjiaaa IOH13AK24, Koxopoe 6ojiee hcm 
B 3 pasa npeBbuiiaex yAep»CHBaK>mee ycHJiHe, o6ecne«iHBaeMoe nocxoaHHtiM MarHHxoM b 
cjiynae pasoMKHyroro HecbcxaBHoro MarHHTonpoBOAa xex ace pasMepoB, atinojiHeHHbihi h3 
cnjxafia pe^iKoseMejisHoro Mexajuia, hhootm (Nd), acejieso (Fe) h 6op (B). IIo HMeiomHMCH y 
aBxopa CBC^ieHHSM, no chx nop xaKOH pesyjiJixax Mor 6Brn> ^locTHrnyr xojibko npii rnySoKOM 
oxjia>KaeHKH MarHKXOXBepAoro MaxepHana; 

- CymecxBeHHoe pacnmpcHHe 4>yHKmioHajiE>HBix BOSMOKHOCxeSi aaajieHHOH KOHcxpyKUHn, q 
xoM HHCJie 3a c^ex bosmohchocxh ero iicnojibSOBaHHX b KOMMyxaqHOHHOfi 3JieKxpoannapaxype, 
B 3JieKxpoMarHHXHbix My^^xax cuenjieHiiH axw nepej^anH Kpyxramx momchxcb, b xopmoshbix 
MexaHKSMax h t.n. KOHCxpyKuiMx. 

yKasaRHBie BBmie npcHMyiiiecxBa saaBJieHHoro H3o6pexeHHa b cpasHeHHH c HSBecxHbiMii 
xexHHHecKHMH peuieHHHMH, Hx npH3HaKH H CBoiicxBa o6o5m8HHO npej^cxaBJieHbi b xaSraue 2, 
rjcce npHHHXM cjieziyiomHe o6o3HaHeHHH: 

- AHajior 1 - xexHHHecKoe pemeHne H3 HCMeuKoft 3aaBKH DE 19639545; 

- Anajior 2 - xexHHHecKoe pemeHHe h3 cBponaxcHxa EP 0794540; 

- AHajior 3 - xexHHHCCKoe pemeHHe as MCKAyHapoAHOH sa^BKH PCT/UA 00/00005. 
AHanH3 iiaHHbix xa6nHUbr 2 h BbimeyKasaHHbix cse^ieHHH no;iTBep)Kj3aeT cooTEercTBHe 

saHBJieHHOH rpynnbi H3o6pexeHnS KpHxepHHM oxpaHOcnoco6HocxH, a HMeHHO KpHxepH)iM 

"'H0BH3Ha \ '"HBOGpexaxeJIbCKHH ypOBCHb" H "npOMbllUJieHHail npHMeHMMOCXb". 

KpoMe xoro, 3aHB;ieHHa;i rpynna H3o6pexeHHH oxBenaex npHHUtiny e>aHHcxBa HsoopexeHHH, 
oocKCHbKy o^iHH H3 oGteKxoB saiiBJTCHHOH rpynnbi, a hmchho KOHcxpyKUKK 3JieKxpoMarHHxa. 
npeiiHasHaHeH jinsi HcnonbsoBaHHH ixpyroro o6*beKxa, a HMeHHO cnoco6a ynpaBJiennH 
NiarHHXHbiM noxoKOM B MarHHXonpoBOAe ajieKxpoMarHHxa. 
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OOPMYJIA H30BPETEHHH 

1. Cnocoo ynpaBJieHKH MarHwxHbiM noxoKOM aJieiapoMarHMTa c pe/ieHHOH thpoboh 
xapaKTepucTHKOH, onpezxejineMOH ycTOHHHBbiMH ypoBHHMH sHaneHHH MarHHTHoro noroKa b 
cocTasHOM MarHHTonpoBo^xe, KOTopbiH,no MeHSuiefl Mepe, hbcthmho sbinojiHeH k3 
MarHHTOTBepzipro MaxepHajia, nyreM noAanH ynpaBJiHRDUiHX HMnynscoB 3JieKTpHHecKoro TOKa b 
o5MOTKy KaryiuKH HaMarHHHHsaHHH c B03M0>KH0CTbK) nojiyHeHHH yziepKHBaiomero ycHJiwa 
noABH>KHofi HacTH MarHHTonpoBo;ia, no MeHsiuen Mepe, c oahhm BosziyiiiHMM sasopoM, 
OTJIMHAIOlUHiiCH Tew, hto HcnqjibsyioT MarHHTOTBepflbifi MaxepHaji, o6/ianaK)mHft 
cnoco5HocTbK) coxpaHHTb upH nepcMarHHMHBaHHH, no MeHbiueB Mepe, ^a ycxoHHHBbix 
cocTO^iHHH HaMarHHHeHHOcTH, a B KanecTBe ynpaBJi^iomHX HMnyjibcoB aJieKxpotOKa b 
o6MoxKy HaMarHHHHBaHM cocxaBHoro MarHHxonpoBOfla 3JieKxpoMarHHxa noi^aioT fffio. 
KpaTKOBpeMeHHbix HMnyjibca npoxHBonojiOMCHOH nojiapHOCXH, npn 3xom npn nonane nepaoro 
HMnyji&ca o6ecneHHBaK>T saMHKaHHe MarHHXHoa ueiiH MaraaxonpoBO^ia h MHHHMHsamno 
MarHHXHoro conpoxHBJieHHH MarHHXonpoBOAa sa cnex MHHiiMHsauHH BosziymHoro sasopa 
MarHHTonpoBO^^a c nocjiejiyiomeii MaKCHMHsauHeH MarKHXHoro noxoKa b MarHHTonpoBOiie h c 
ero nepexoAOM a oaho H3 ycxoiiHHB&ix cocxoaHHii, xapaKxepHsyeMtix MaKCHMajiBHbiM 
SHaneHHeM MarHHXHoro noxoKa a MarHHTonpoaoAe, cooxBexcxayiomHM SHeprwH 
ynpaajiMiomero HMnyji&CHoro BOSfleHcxBHH, c B03MO»cHocxtio npe6wBaHiw cocxaaHoro 
MarHHxonpoBOAa sneKxpoMaraHxa a 3xom ycxofiHHBOM cocxohhhh h o6ecneHeHHH 
ynep)KHBaiomero ycHJiHH m,o. uojxd^m Apyroro ynpaBjwiomero HMnyjibca 3jieKxpoxoKa 
npoxHBonojiOKHoft noJwpHocxH, aneprexMHecKaH xapaKxepacxHKa Koxoporo mo aejiHHHHe 
AOcxaxoHHa jjjisi nepesoaa MarnnxonpoBOAa a Apyroe ycxoBHHBoe cocxohkhc, 
xapakxepH3yeMoe Apyroft, cooxBexcxayiomea eMy, aejiHHHHoft MarHHXHoro noxoKa h ApyroH, 
cooxBexcxayiomeH ewy, aexranHHOH y^ep^HBaiomero ycHjiHH. 

2. CnocoS no n. 1, OTJIHHAIOmHilCH tcm, hto noAany nepBoro ynpaan^iiomero 
HMnyjibca xoKa b oSMOXKy KaxyuiKH HaMarHHHHBaHHH c nocjiCAyiomeH MaKCHMHsauHefi 
NtarHHXHoro noxoKa b cocxaBHOM MarHHXonpoBOAe ocymecxBJiHiox nocjie MHHHMHsauHH 
BOSAyuiHoro sasopa. 

3. Cnoco6 no n. 1, OTJIHHAIOmHHCH tcm, hto noAany nepBoro ynpas-aiitomero 
HMnyjibca xoKa b o6MOXKy KaxyuiKH HaMarHHHuaaHHH c nocjieAyiomeft MaKCHMHiauHefi 
MarHHXHoro noxoKa b cocxaBHOM MarHHxonpoaoAe ocymecxBJiHwx ao MHHHNunauHH 
B03AyuiHoro sasopa. 
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1, OTJIHHAIOmHHCH tcm, hto BejiHHHHy 



ynpaBJiHJomero MarHHTHoro noxoKa b cocTaBHOM MarHHTonpoBOiie 3/ieKTpoMarHHTa la cner 
nepsoro ynpaBJi^iramero HMnyjibca ajreKxpoTOKa b oSmotkc KaxyuiKH HaMarHUHMBaHtm 
3neKTpoMarHHTa jxo 3aMtiKaHHH MarHHiHOH uenw MarHHTonpoBOiia o5ecneHHBaK)T Ha ypoBHc 
ee onTHMajibHoro BHaneHMH, Heo6xo/iMMoro xuin co3;iaHHH. pa5oHero THroBoro .ycn,iHH 
3JieicTpoMarHHTa, h noAaep>KHBaiOT ero Ha 3tom ypoBne jio HaMarHHHHBaHHH MaTepHajia 
MarHHTonpoBOAa, nocjie nero cHHMaiOT BiieKxpHHecKoe HMnynbCHoe HanpHTKCHne c o6motkh 
KaiyoiKH HaMarHHHHBaHHH, a y;iep>KHBaK)mee ycHJiHe sJieicrpoMarHHTa o6ecneHHBaK>T sa cner 
*'MarHHTHofi naMHTH" MaxepHana cocxaBHoro MarHHXonpoBo;ia c bosmomchocxsfo nojiyHenHH 
npH 3X0M yAep>KHBaK>mero ycHJiiw, BCJiHHHHa Koxoporo cocxaBJiaex 

F < 0,98Fniax, vfffi Fmax - MaKCHMajibHoe SHaHeHHC MarHHTHbro noxoKa, co3jDtaBaeMoro 
o6moxkoh KaxymKH HaMarHHHHBaHHH. 

5. Cnoco6 no n. 1, OTJIHMAIOmHfiCH tcm, hto Heo6xoOTMyK) MomHocxb 
ynpaBJwiomHX HMnyjibcoB c BOSMoacHocxbio o6ecneHeHHa Heo6xoOTMoro yj^ep^KHsaicmero 
ycusim 3JieKxpoMarHHxa oSecnenHBaiox sa cnex HSMeneHHa napaMerpoB ynpasjiHiomHx 
HMnyjibcoB, Bbi6HpaeMbix hs pmei, cocToamero H3 aMnjiHxyzibi HMnyjiBca, ero ^jiHxejibHOCXH, 

ero 4)0pMbI,.HX K0M6HHaiIHH. 

6. Cnoco6 no n. 1, OTJIHHAIOmHiiCfl tcm, hto b oSMOxKy KaxyniKH HaMarHHHHBaHHH 
noi^aioT BTopoa ynpaBJiHioiimg HMnymc xoKa c hhoh SHeprexHHCCKoii xapaicrepHCTHKofi e 
cpaBHCHHH c xapaKxepHCTHKofi nepBoro ynpaBJiKiomero HMnyjibca h o6ecneHHBaiox nepexoa 
HaMarHHHeHHOCTH MarHHTonpoBOiia b /^pyroe ycrottHHBoe cocxoHHHe, xapaKxepnsyeMoe 
cooxBCTCTByiomeH BejiHHHHOH MarHHTHoro noTOKa B cocxaBHOM MarHHxonpoBoae H 
cooxBCTCxByiomeH BejiHHHHOH yflepMCHBawmero ycHJiHH. 

7. Cnoco6 no n. 6, OTJIHHAIOmHHCH tcm, hto o6ecneHHBarox nepexon 
MarHHXonpoBOM b ycxoflHHBoe cocxoaHne, xapaKxepwsyeMoe BejiHHHHofi MarnHXHoro noxoKa b 
MaxHHXonpoBOiie, paBHoif HyjiK). nyxeM no^anH b o6MoxKy KaxyuiKH HaMarHHHHBaHHH 
ynpaBJi5rK>mero HMnyjibca xoKa, o5ecneHHBaiomero aanpHMceHHocxb MarHHXHoro no.riH a 
MarHHxonpoBOiie, paBHyio ko3puhxhbhoh chjtc na kphboh HaMarHHHHBaHHH, h 
cooxBexcxByioiHyK) BejiHHHHy yAep>KHBaK)mero ycHJiHH. 

8. Cnoco5 no n. 7, OTJIHHAK)mHMC5I reM, hto o^ihhm h3 ycxoiiHHBbix coctohhhh 
cocxaBHoro MarHHxonpoBOAa hbjihcxch ero HcxoziHoe cocxoHHHe, xapaKxepnsyeMoe MarHHXHWM 
noxoKOM, sejiHHHHa Koxoporo paBHa Hcxo^iHOMy SHaneHHio, h cooxBexcxByioiuHM CMy 
3Ha4eHHeM yAep>KHBaK>mero ycHJiHH. 
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9. Cnocoo no n.7, OTJIHHAIOmHMC^ tcm, hto mouxhoctb P. BToporo 
ynpas^iHiomero HMnyjitca TOKa npoTOBonojiO/KHOft nojiapHocTH b 2^5 pa3 MCMbiue moiuhocth 
Pi nepBoro ynpasnniomero HMnyntca xoKa npaMOH norapHOCTH h cocTasnaeT P|=(2^5)P->. 

10. Cnoco5 no n. I, OTJIHHAIOIUHHC^I tcm, hto iXJiHTejisHocTH U nepBoro 
ynpaBJiHiomero HNinynbca ajieicrpoTOKa npHMofi nojiapHOcxH b o6MOTKe KaxyiuKH 
HaMarHHHHBaHHH H, cooTBercTBeHHO, MarHHTHoro noTOKa b cocxaBHOM MarHHTonpoBOAe 
3jTeKTpoMarHHTa npHMoS nonnpHOCXH h t: Bxoporo ynpaBJiHiomero HMnyjibca o5paxHofl 
noJTMpHocxH He npesbiuiaiox 

yxpoeHHOfi BejiHHHHbi nocxoHHHOfi BpeMCHK T nepexoAHoro npouecca nnsi waccw 
noiiBH)KHO{i HacxH MarHHTonpoBo;ia, T.e*. U^x h t2^T, r^e x - nocxoHHHaH speivieHH 
nepexo^iHoro npouecca. 

11. Cnoco6 no n. I, OTJIHHAIOmHHCfl tcm, hto b KanecTBe nepBoro ynpaBJiHiomero 
HMnyTOca xoKa b oSmotky KarymicH HaMaraHHHBaHHH nojmxr HMnyntc b Bime cepHH 
nepHOOTHecKHX Mo;iyjiHpoBaHHBix HMnyjiBcoB, aMnjiHTy^a h/hjih orH6aiomaa Koxopsix 
Hapacraex ot Hynesoro SHaneHra. 

12. Cnoco6 no n. I, OTJIHHAIOmHftCil tcm, hto b KanecxBe Bxoporo ynpasJiHiomero 
HMnyjiBca xoKa b o6MOTKy KaxyiUKH HaMaraHHHBaHHa no^aioT HMnyjibc b BHzie cepHH 
nepHOOTHecKHx MOAyJiHpoBaHHbix HMiiyjiBCOB, aMiuiHTy^ia h/hjih orH5aioma5i KOXopsix 
saxyxaex jio Hyjiesoro SHaneHHa. 

13. 3jieKTpoMarHHT 3JieKTpoMarHHXHoro npHBozia HcnojinHxejibHoro ycxpoScxBa, 
BbinojiHeHHbifi B BHj[e, no MCHbinefi Mepe, ootoh KaxyuiKH HaMarHHHHsaHHH Ha cocxaBHOM 
MarHHXonpoBo/ie c HenoOTH»cHbiM cxaxopoM, no;iBHKHbiM HKopcM h, no MeHbuiefl Mcpe, c 

OilHHM BOSAyUIHblM SaSOpOM, npH 3X0M, nO MeHbineH Mepe, HaCXHHHO Mai'HHXOnpOBOA 

BbinoJiHeH B BHZie BcxasKH H3 MarHHXOXBepAoro MaxepHajia c B03M0^H0cxbFO ynpasjicHHa 
MarHHXHbiM noxoKOM B MarHHXonpoBo;ie nyxeM ero nepeMarnHHHBaHHH sa cqex no^aHH 
KpaxKOBpeMeHHbix pasHonojiHpHbix HMnyjibcoB xoKa b o6MOXKy KaxyuiKH HaMarHHHHBaHHH, 
OTJIHHAIOUJ[HHC5I xeivi, hto MarHHXonpoBOzi BbinojineH c BosMOMCHOCXbK) saMWKaHHJi 
MarHHXHoro noxoKa npK MHHHMHsauHH B03iiyLUHoro sasopa BcnezicxBHe B03BpaxHo- 
nocxynaxejibHoro jiHHeHHoro nepeMemeHHH HKOpa. npH 3tom cxaxop BbinojineH b Biae 
n.xocKoro ocHOBaHHH c saKpenncHHOH na hcm, no MenbuieH Mepe, oahoh BcxaBKoR h3 
MarHHxoxBepzioro Maxepnana. a HKops BbinojiHen b BRae cxajibHOH nnacxHHbi, no MeHbuien 
Mepe, cuByMH cxepMCHHMH, npHKpenjieHHbiMH k nefi xopuaMH. 

14, 3neKxpoMarHHx no n. 13, OTJIHHAK)IHHftCfl tcm, hto oh ziono.iHHxejibHo 
ciiaG^Ken npepbiBaxenew xoKa b o6MoxKe KaxyuiKH, BbinojineHHOM b Bn^e HopMajibHo 
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•iOMKHyrbix KOHTaKTOB, BKJiiOHeHHbix nocjieaoBaTc.ibHO B uenb nHxaHH^i oSmotkh 

KBTyUIKH naMarHHHHBaHHH H CHa5>KeHHWX nepeKKHDHaTeJieM KOHXaKTOB, C BbinOJlHCHKblM B 
UCHTpe OCHOBaHHH OTBepCTHCM iUia npOXOHCACKHJ! nepeKJllOHaTeJlH KOHTaKTOB, npH 3T0M HKOpb 

CHa6)KeH TOJiKaTeneM KOHxaKTOB, KOTopbiK npHKpennen k HKopra h CHaG/KCH, no MeHbuiefl 
Mepe, oiiHoB BO3BpaTH0H npy^HHofl. 

15. 3jieKTpoMarHMT no n.l3, OTJIHHAIOmHftCfl rew, hto HKopb BbinOiiHeH b suae 
njiacTHHbi n-o6pa3HO?i b npoAOJibHOM ceneHHH 4>opMi>i, k KOTopoR cbohmh TopuaMH 
npHKpenjieHbi 6oKOBbie CTep)KHH, a cxaTop - b (|)opMe 6pycKa, cHa6HceHHoro BCTasKoft h3 
MarHHTOTBepj^oro waTepHana. 

16. 3jieKTpoMarHHT no n. 13, OTJIHMAIOmHHCH rew, hto MarHHXonpoBO/i BbinonHeH 
B BH^e AByx njiacTHH, no MenbuieK Mepe, xieyx cTep>KHeH h, no MeHbUieft Mepe, owoh BCxaBKH 
H3 MarHHTOTsepzibro MaxepHana, npn 3tom RKopb sbinojiHCH n-o6pa3HOH b npoAOHbHOM 
ceneHHH 4>opMbi b bujiq oahoh hs njiacxHH h jiByx cxepHCHCH, npHKpenjieHHbix k nefi xopuaMH, 
a cxaxop - b bhj^c sxopofi nJiacxHHbi, na Koxopoft saKpenjien^ no MeHbmefi Mepe, o;iHa scxaBKa 
H3 MarHHTOXBepiioro MaxepHana. 

17. 3/ieKTpoMarHHT no n. 13, OTJIHHAK)IUHHCJI tcm, hto MaraHTonpoBO^i BbinojiHen 
B BEme wyx ruiacTHH, k ootoS H3 Koxopbix npuKpenjiena, no MeHtmefi Mepe, o^na scxaBKa hs 
MarHHTOXBepAoro Maxepaajia, h, no MCHbmefi Mepe, xpex cxep^cHeM, npHKpenjieHHBix 

BepXHHMH TOpuaMH KO BTOpofi nnaCTHHC C oGpaSOBaHHCM ^KOpH lII-06pa3H0ft B npOAOJIbHOM 
CeHeHHH (^OpMbl H C B03M0HCH0CXbK) SaMBIKBEHH MaTHHXHO^i: UenH npH MimHMH3aiXHH 

B03jiyuiHoro aasopa. 

18. 3neKxpoMarHHx no n. 17, OTJIHHAIOUIHiiCH tcm, hto siKopb BbinoJiHen III- 
o5pa3Hori B npoOTJibHOM ceneHHH (})opMbi, npn 3xom, no MeHbuiefi Mepe, otc KaxyuiKH 
HaMarHHHHBaHHfl pasMemeHW npeanoHXHxenbHo na KpafiHHX cxepHcrax HKopn c B03M0HCH0CTbK) 
co3iiaHHa corjiacoBaHHbix MarHHTHWx noxoKOB b uenxpanbHOM cxep»cHe. 

19. SjieKxpoMarHHX no n. 18, OTJIHHAIOmHftCH tcm, hto MarHHXonpoBOA 
aonojiHHxenbHO CHa6MceH KaxyuiKofi naMarHHHHBaHHfl, pasMemcHHofl Ha uenxpajibHOM 
cxepHCHe HKopH, o5MOXKa Koxopoft BKJiK>HeHa cornacoaaHHO c o6MOXKaMH KaxyuicK 

HaMarHHHHBBHHH, paSMCmCKHblMH Ha KpaHHHX CXepHCHHX. 

20. SjieKxpoMarHHX no n. 19, OTJIHHAK)IJmHfi[C5I tcm, hto o5MOTKa o;iHOfi h3 
KaxyuieK HaMarHHHHBaHHfl BKJiwMeHa BcxpeHHO. 

21. 3;ieKTp0MarHHX sneKxpoMarHHTHoro npHBO/ia wcnonKHxejibHoro ycrpoHcxBa. 
RMno.nneHHbffi b bhac. no MenbuieH Mepe, dahoh KaxyiiiKH HaNiarHHHHBaHHH Ha cocxasHOM 
NiarHHxonpoBOAe c HenoABH>KHMM CTaxopoM, nonBHHCHbiM KKopeM, H, no MCHbLueM Mepe, c 
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OilHHM B03JtyiUHblM 3a3Op0M, npH 3T0M, HO MeHbUieH MCpe, HaCTHHHO MarHKTOnpOBOil 

BbinonHCH B BHue BcraBKH m MarHHTOTsepixoro MaxepHajia c B03MO>KH0CTbio ynpasneHHK 
MarHHTHbiM noTOKOM B MaTHHTonpoBo^ie nyrcM ero nepeMarHHHHBaHH« 3a cmct noaaMH 
KpaxKOBpeMeHHbix pasHonon^pHbix HMnyjibcoB xoKa b o5MOTKy KaryiuKH HaMarHHHHsaHHH. 

OTJlHHAJOmUHCJI TCM, HTO MarHHTOnpOBOA BbinOJlHCH C B03M0>lCH0CTbtO 3aMbIKaHHSl 
MaiHWTHOrO nOTOKa npn MHHHMH3aUHH B03>ayLUHOrO 3a30pa BC/ieACTBHC S03BpaTK0- 

nocTynaxejibHoro npsopoTHoro nepeiviemeHM HKopn no ayre h npH 3tom coRcpyum Kopnyc. 
BbinonHeHHbiH B (J)opMe moK3i, Ha KOTopoM pasMemena, no MeHbuiefi Mepe, oAHa MarHHTHaK 
cHCTCMa, B 4)opMe cerMCHTa, npenMymecTBeHHO KpyroBoro, b KOTopoM BbinojiHeH KaHaji-nas c 
KoaKCHajTbHo pasMemeHHBiMH B njiane no jsyre, npcHMymecTBeHHO 0Kpy)KH0CTH, eoKOBWMH 
CTCHKaMH, KajyuiKa HaMarHHHHBaHEW pasMemeaa b Kopnyce, a ^Kops pasMemeu b KaHaJie-nase 
H BbinojiHCH B BH;ie CHaGMceHHoro nuwincofi h BOSBpaTHOii npy»cHHOii crep^KM, 
HsroTOBJieHHoro no (|>opMe nasa c BOSMoacHOCTbio BOSBpaTHO-nocxynaxejibHoro nepeMemenHH 
B HCM, npH 3T0M BcxaBKa H3 MarHHTOTBepAOFO MaxepHajia ycTaHOBJieaa aa ;me KaHajia-nasa h 
npHKpenjicHa k ero crenKe, oproroHajibHofi aanpaBjieHHio nepcMeiueaH^ HKopa a 
orpaaHHHBaiouieH ero nepeMeiueHae. 

22. SjieKipoMaraHT ajteiopoMarHHrHoro npHBOjta HcnojiHHxejibaoro ycxpoacriBa, 

BbinOJIHCHKblg B BHAS. HO MCHbinefi MCpC, O^HOfi KaxymKH HaMarHHHHBaHHfl Ha cocraBHOM 

MarHHTonpoBone c nenoOTaMCHHM craTopoM, hooth^khbim SKopeM, a, no MCHbiuefi Mepe, c 

OJOtHHM B03;iyUIHHM 3a30pOM, IipH 3T0M, OO MeHbHICa MCpe, HaCTHHHO MaTHHTOnpOBOJl 

BbinojiaeH b sajie BcraBKH h3 MarHHXOTBepwro Maxepaana c B03MO»CHocTbK) vynpaBJieaa^ 
MarHHTHbiM noTOKOM B MaTHHTonpoBOfle nyrcM nepeMarHHHHBaHHH MaraaTonpoBO/ia 3a chct 
no;iaHH Asyx KpaTKOBpeMeHHbix pasHonojMpabix HMnyjibcoB xoKa b oSMoxKy KaxyiuKH 
KaMarHHHHBaHHa, OTJIHHAIOmHftCfl tcm, hto MaraaxonpoBOA BbinonHea c 
BosMOxcHocxbK) saMbiKaHM MarHHXHoro noxoKa npa MHHHMPnauHa B03AyuiHoro 3a3opa 
BcjieiicxBae B03BpaxHo-nocxynaxejibHoro JiaHeKaoro nepcMemeHH^ HKOpH OTHOCHxejibHO 
cxaxopa, cxaxop BbinonaeH b Bn^ie cxaKana, CHaSHveHHoro, no MeHbtiieH Mepe, o^xhhm 
CTep>KHeM. MacTb Koxoporo Bbino.aaeHa h3 MarHHTOXBep;ioro MaxepHajia, h KOxopbiH ojxhhm 
CBoiiM TopuoM npHKpenjicH K OTHLuy cxaKaaa, a zipyrofi ero, CBo5oziHbiH, xopeu Bbinojinen b 
o;iHOH njTOCKOcxH c xopuoM uHnHH;ipa, npH 3xom, no MeHbuieFi Mepe. oiina h3 KaxyiueK 
HaNiarHHHHBaHHH oxeaxbiBaex cxep/KCHb, a ;iKopb pa3MemeH cHapy>KH cxaKaaa a BbinonHCH b 
BHiie nnacxHHbi c BO3MO)KH0cxbK) 3aMbiKaHa>i MarHHXHoS uena npa MHHHMH3auHH 
B03AyLUHoro 3a3opa Bcne^cxBHe nepeMemeaaH HKopa oxnocaxejibao cxaxopa. 
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23. 3neKTpoMarHHT no n. 22, OTJIHHAIOIUHftC^ tcm, mto b Ka^ecxse 
HKopa Hcno.HbiOBaHbi KOHCTpyKTViBHbie 3/ieMeHTbi MexajinoTOMa h/hhh rpyia. 

24. 3/TeKTpoMarHHT no n. 22, OTJIHHAK)mnftCH tcm, mto MarHHTonpoBO/i BbinojiHen 
c B03M0>KH0CTbio 3aMbiKaHHH MaFHHTHoro noTOKa npH MHHHMHsauHH BOiAyuiHoro 3a3opa 
BCJieziCTBHe BpamaTejibHoro nepeiviemeHHH HKopji oxHocHTejibHo cxaxopa, HKopb Bbino/iHeH b 
mjie njiacTHHbi c BOSMO^HOCTbio saMbiKaHHH cTaKaaa KpbiuiKOH, o5pa30BaHH5i o6-beMHO- 

3aMKHyT0H MarHHTOapOBOA^meH KOHCTpyKUHH "cxaKaH-KpblUIKa" H C B03M0>KH0CXbIO 
H3MeHeHH5! MOMCHXa CHJIbI XpeHHH MOK^iy HKOpCM H CXaXOpOM.. 

25. 3jieKxpoMarHHx 3JieKxpoMarHHXHoro npHBOiia HcnojiHHxenbHoro ycxpoficxsa, 
BbinojiHeHHfaiK. B. BHAe, no MeHtmefi Mepe, oahoK KaxyuiKH HaMarHHHHaaHHfl Ha cocxaBHOM 
MarHHXonpoBOAe c HenoABH5KHi>iM cxaxopoM, noABH^tiM HKopeM; h, no MeHBoieft Mepe, c 
OAHHM B03;iymHbiM saaopoM, npH 3Xom, no MeHtmefi Mepe, nacxHHHO MarHHXonpoBo/i 
BbmojiHCH B BHiie BCxasKH H3 MapHHXOXBepiioro Maxepaajia c bosmomchocxbio ynpaBJieHHH 
MarHHXHbiM noxoKOM B MarHHxonpoBOAe nyxeM nepeMarHHHHBaHHa MarnnxonpoBOAa aa cnei- 
noiiaHH AByx xpaxKOBpeMeHHbix pasHonojinpHSix HMnyjiBCOB xoKa B o6MoxKy KaxynncH 
HaMarHHHHBanHii, OTJIHHAIOmHftCH tew, hto MaranxonpoBO/i BwnojiHCH c 
B03MO>KHocxbK) 3aMbiKaHiw MainHXHoro HoxoKa npH MHHHMHsaiiHH B03jo(ymHoro 3a3opa 
BCJiejicxBHe jiHHefiHoro h/hjih Bpa^^axeJIbHo^o nepeMemeHM HKopa oxHOCHxejibHO- cxaxopa, 
npH 3X0M cxaxop MaraHXonpoBOjtia BbinojiHeH b. (j^ppMe cxaKana, bo BHyxpeHHeS hojiocxh 
Koxoporo KoaKCHajibHo paaMemena KaxyuiKa HaMarHHHHBaHHa; h aho Koxoporo BunoJiHeHo m 
MarHKxoxBep^oro Maxepuajia, a HKopb BbinonHeH b BH^e kpumiai cxaKana, npHKpenjieHHofl k 
xopuy cxep>KHH, KoaKCHajibHO pa3MemeHHoro bo BHyxpeHHefi hojiocxh KaxyuiKH, npH 3xom 
MarHHxonpoBon BbinonHen c bosmomchocxbio saMbncanHH cxaKana KpwuiKOii c ojiHOBpeMeHHbiM 
KacaHHeM CBo6oOTbiM xopuoM cxepsciM ;ma cxaKana, oGpasoaaHHeM . o6'beMHo-3aMKHyxoS 
MarHHxonpOBOiWmeif KOHCxpyicaHH "cxaKan - KpbiiuKa - cxep>KeHb - jxho cxaKaHa" h c 

B03M05KHOCXbK) H3MeHeHHH MOMCHXa CHJIbI XpCHKH MeMC/iy HfCOpCM H CXaXOpOM. 

26. 3jieKxpoMarHHX no n, 25, OTJIHHAIOmMHCH tcm, hxo, aho cxaKana BwnojiHeHO 
H3 MarHHXoxBepAoro Maxepwajia c npocjiOHKOH h3 MarHHXOMHfKoro NiaxepHajia c Hapy>KHOH 
CTopoHbi cxaKana c B03M0>KH0CXbK) yBejiHHCHHH njiOLUBAH ceneHHfi AHa cxaKana 
nepneHAHKyjmpHoro aanpaBJieHHK) MarHnxHoro noxoKa. 

27. 3neKxpOMarHHx no n. 25, OTJIHHAIOIUHHCH tcm, hxo rho cxaKana, no KpaBueii 
Niepe, MacxHMHO BbinoJineHo b BH^e BCxaBKH h3 MarHHXOMHfKoro Maxenajia. 

28. 3jieKxpoMarHHx no n. 25, OTJIMHAIOlUHftCH tcm, hto, no Kpaftnefi Mepe, 
MacxHMHO cxeHKH cxBKaHa BbinojiHCHbi B BH^e BCxaBKH h3 MaTHHXoxBepAoro MaxepHajia. 
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locjieflyroimie flOKyMcarbi yicasaHH b iq)oflojDKeHnH rpaijuj C. 



I lAaHHbie 0 naTCHTax-aHajioraxyKasaHH b npHJionceHHH 



• Ocofibie KsrreropnM ee£ino<iHfiix AOKyMefnoK 

A AOKyMCHT, onpeAcnflioQ^tH o6mH{| ypOBcm tcxhhkh 

E Gonee paHHiift AOKyMCRT, ho onyGjiRROBaHHufl aa Aaiy 

MciuQrHapOAiTofl noABMH tuiH nooie nee 
O AOiQ^etrr, othdoiuihAcji k ycTHOiiy pacKpurmo, sxcoobh- 

pOBaKHK) H Tj;. 

P aoKyu^m, onyfijiKicofiaHRuB ao js/cnL MeaKAyaapoAmft no- 
AaqH, HO nocjie satu HcnpammaeMoro npuopBraia 



T 6onee nosAKidl AOKyMear, onyGmncoBaiitaifl oocjie Aar&i 
npHOpRTCTa H npKBCifliBHHuft AM noHmcaHHH lasoGpereHBA 

X AOKyMeHT, HMaoipofl HaRSonee fimnKoe OTHomeBiie k iqjQSHOiy 
noKOca, nopoqamafi RoansHy h flsofiperaTuncRidl ypoaeab 

Y AOKyMCKT, nopoMaimifi naofipeTarejiLCKKit ypOBem b co*ie- 

laHUH C OAHHM HJIH HCCKOniiKIIMH AOKyMCHTaUH TOfi Xe 



A AOKyMurr, jojunoninfiea natemoM-aHanorom 
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